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Abstract 
This paper evaluates Block chain technology and Generative AI solutions 
for healthcare alongside their healthcare implementation challenges and 
solution methods.  Block chain technology strengthens electronic health 
record security alongside privacy protection and stands as a solution for 
improving record interconnection. Smart contracts simultaneously 
modernize supply chain process management and administrative functions.  
Block chain technology proves able to authenticate IoT data while 
protecting its security thus delivering improved medical services through 
documented case examples.  The healthcare industry experienced major 
transformation through ChatGPT Generative AI which now enables 
doctors to deliver personalized treatment along with diagnostic tests and 
predictive outcomes.  AI systems process large datasets which helps medical 
staff diagnose diseases earlier while simultaneously generating treatments 
personalized for each patient.  The implementation of AI-based virtual 
healthcare assistants has raised patient involvement through real-time 
information services and better treatment following procedures coupled with 
continuous user assistance.  Generative AI has accelerated medical research 
along with drug development processes which shortens the duration and 
decreases expenses involved in medication production.  Implementations of 
Generative AI alongside Block chain systems enable protected patient data 
storage methods as well as advanced AI training resources and streamlined 
health operation methods.  The existing challenges revolve around 
scalability and energy consumption together with interoperability issues.  
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The paper creates plans for expandable block chain systems along with 
controlled information exchange protocols.  Medical research together with 
treatment benefits from these technologies since they improve both safety 
measures and targeted treatment approaches. 

 
INTRODUCTION
Block chain technology along with Generative AI 
systems have transformed healthcare during the 
recent times.  Block chain technology overcomes 
medical information security and interoperability 
and patient ownership issues by using decentralized 
distribution of healthcare data that combines 
security and transparency.  Through its generative AI 
applications like ChatGPT organizations can 
automate work processes and improve clinical 
decisions and patient-provider interactions that 
result in complete health care transformation as well 
as research and administrative optimization.  When 
these two technologies intersect each other they 
produce improvements in healthcare operational 
efficiency and security systems alongside better 
patient care outcomes. 
Context 
Generative AI offers substantial benefits for 
healthcare operations specifically through ChatGPT 
models according to established research [1].  The 
system demonstrates potential for healthcare because 
it supports multiple medical functions which include 
better electronic health record accuracy and system 
unification capabilities.  Generative AI demonstrates 
various applications which benefit healthcare 
operations.  The healthcare sector makes practical 
use of generative AI through assessments of medical 
procedures together with data exchange abilities and 
risk and pregnancy monitoring and supply chain 
optimization and prescription delivery optimization.  
AI techniques for generation have various advantages 
when used for healthcare contract management and 
provider credentialing while also offering benefits for 
medical data exchange, clinical trial administration, 
anti-counterfeiting solutions and medical billing 
processes.  Through AI-based healthcare platforms 
patients achieve better medical service quality by 
gaining access to their health documents while 
healthcare institutions develop smoother data 
sharing capabilities.  The strict implementation of 
security protocols has become crucial for doctors and 
hospitals to protect medical patient data since this 

information carries high sensitivity.  The current 
technological environment allows generative AI 
solutions to keep patient ownership of their data 
intact.  Proof shows that AI systems resist attacks and 
technical malfunctions from outside sources.  
Medical data security benefits from these systems 
because they offer complete access control 
functionality.  The healthcare systems require 
effective and secure management with transparent 
practices to serve the fifty percent of patients who 
currently lack full healthcare coverage.  Medical 
institutions require permanent research on efficiency 
improvements as well as technology development 
including Generative Artificial Intelligence to 
maintain institutional integrity.  Healthcare 
functions best when stakeholders receive exact 
information to fulfill their unique requirements 
which stem from their diverse roles in healthcare.  
Multiple data clusters coupled with multiple storage 
approaches make strategic health management and 
clinical service execution more complicated.  The 
ability of computers to handle tasks needing human 
intelligence is made possible through artificial 
intelligence (AI) for resolving these issues.  Medical 
artificial intelligence technologies demonstrate 
potential to boost healthcare results and strengthen 
medical plan compliance as well as improve 
healthcare access for disadvantaged rural residents [8] 
[9] [10].  The system ChatGPT describes diabetes 
diagnosis to patients while supplying emotional 
assistance along with additional supporting details 
[11].  The main hindrance for healthcare use of AI 
systems similar to ChatGPT remains to provide 
patients with accurate and up-to-date medical 
information.  For generating trustworthy treatment 
choices and recommendations through medical 
content reliable sources of data should be used 
alongside continuous maintenance and careful 
evaluation of sensitive medical material and strong 
security measures that ensure privacy standards.  
Artificial Intelligence research history marked its 
significant breakthrough at the Dartmouth Summer 
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Research Project in the mid-twentieth century.  
Artificial intelligence progress has accelerated 
because neural networks were joined by genetic 
algorithms and machine learning algorithms and also 
by advanced technologies.  ChatGPT represents a 
large language model (LLM) that initiated its release 
in November 2022 through its implementation of 
GPT architecture.  Their exceptional performance 
stems from their capability to generate well-
researched sophisticated responses across multiple 
languages according to [12, 13].  Research specialists 
as well as scholars have demonstrated different 
reactions to ChatGPT similar to past debates about 
new AI technology advantages and disadvantages 
[14].  Various researchers point out factual errors in 
the system in addition to training data biases and 
worries about disinformation dissemination security 
risks [15].  AI models within the category of 
ChatGPT demonstrate the capability to strongly 
advance discourse accuracy and writing efficiency 
past current limitations.  Bodily changes within 
human species alongside social psychological 
principles lead people away from embracing change 
[16].  Since ChatGPT's launch various discussions 
regarding healthcare and education along with data 
security and moral dilemmas and possible misuses 
have appeared in the literature [17].  The 
collaboration between AI and HI stands to benefit 
from correct outcomes that AI consistently delivers 
but HI retains its essential qualities including 
emotional intelligence alongside flexibility along with 
creativity and advanced conceptual understanding.  
AI technology possesses the ability to transform 
healthcare completely when used to enhance clinical 
diagnosis while also building smarter decisions and 
personal treatments and medications while 
processing medical data.  AI chatbots work as a 
disruptive tool in educational settings because of 
their deep healthcare knowledge needs.  Special 
attention is needed to handle the various risks 
involved with LLM applications along with their 
effects on erroneous information generation and 
prejudice as well as insufficient transparency and 
cybersecurity risks and ethical implications and social 
impacts. 
 The paper evaluates how healthcare organizations 
can leverage Generative AI and Block chain to 
optimize their Electronic Health Records handling 

procedure along with predictive analytical 
operations.  The combination of smart contracts 
with cryptographic hashing and Proof of Stake 
system enables healthcare organizations to manage 
their data through efficient transparent and secure 
procedures. 
 
Motivation 
ChatGPT and similar generative AI technology will 
transform healthcare through better medical care 
combined with more efficient presentation of care 
services and modern medical research development.  
The system addresses every healthcare concern 
through complete solutions which bring significant 
changes to address modern healthcare industry 
challenges [23].  The information partitions present 
in conventional systems can be eliminated by AI-
enabled applications which enable easy access.  
Through this integration patients together with 
healthcare staff and other stakeholders will gain 
innovative high-efficiency secure access to medical 
information.  The healthcare sector will gain 
multiple advantages from adopting Generative AI 
technologies because it allows specific patient care 
strategies and stronger clinical decision systems while 
enhancing data processing correctness.  The 
complete utilization of Generative AI capabilities in 
healthcare must proceed through protocols that 
manage risks regarding biases and disinformation 
together with a focus on predictive ability and ethical 
and data-based integrity standards.  AI becomes 
optimally usable in healthcare settings when 
organizations establish standards for both reliability 
and safety as well as ethical practices in AI-based 
healthcare interventions.  Enhancing provider 
efficiency and patient outcome success while 
reducing procedural errors will be possible through 
this implementation [25]. 
 
Contribution of the Study 
The research contributes value to healthcare through 
an investigation of how Generative AI particularly 
ChatGPT operates within healthcare organizations.  
This text explains that Generative AI offers better 
patient care and enhanced healthcare operational 
efficiency as well as medical research capabilities 
through advanced predictive modeling and data 
analysis.  The analysis investigates healthcare 
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artificial intelligence challenges which include AI 
data precision together with its forecasting capability 
as well as its moral aspects.  The document proposes 
new regulatory standards as a solution to minimize 
existing difficulties.  This research advances the 
discourse about healthcare AI ethics by 
demonstrating a necessity for ensuring AI-driven 
solution safety and dependability.  The synthesis of 
academic research with practical recommendations 
found in this work allows healthcare providers and 
legislators and academic thinkers to boost their 
generation AI applications in healthcare.  This study 
urges healthcare professionals to adopt AI within 
ethical boundaries which will create more accessible 
and efficient and higher quality care. 
 
Organization of the study 
The book goal is to study Block chain and 
Generative AI applications in healthcare specifically 
in relation to protecting data security and patient 
privacy along with predictive analytics capabilities.  
The book achieves focused analysis through its 
specialized study boundaries which also reduces 
research fragmentation.  The research attempts to 
deliver complete insight about technological effects 
on medical care through its concentration on these 
key points.  This study focuses mainly on its 

principal contributions through brief coverage of 
secondary relevant topics. 
 This paper analyzes Block chain technology along 
with Generative AI solutions as they appear within 
healthcare practice and theoretical frameworks.  The 
research investigates Block chain technology as it 
combines with Generative AI to augment healthcare 
system security and efficiency as well as patient 
treatment quality.  Healthcare problems addressed by 
these technologies serve as the basis for research 
topics after their examination in the Context and 
Motivation sections.  The Literature Review 
investigates both healthcare Block chain research and 
applications together with their benefits and 
weaknesses.  The Materials and Methods section 
consists of systematic literature review enquiries 
which use data sources through search methodology 
under specified inclusion/exclusion criteria.  The 
Results chapter verifies the findings regarding 
healthcare applications and obstacles and integration 
of Block chain and Generative AI with supporting 
data analysis and case study evidence.  This research 
discusses the prospective consequences for healthcare 
from these technologies before presenting practice 
and research recommendations.  Figure 1 depicts the 
study's organization. 

Literature Review 
Healthcare experiences new opportunities after the 
integration of Generative AI with block chain 
technology which leads to potential alterations 
throughout healthcare domains. Generative AI 
covers a wide variety of AI methods which produce 

human-like content such as textual outputs and 
pictorial creations and predictive models beyond 
ChatGPT and similar programs [25]. GPT-4 as well 
as GPT-3 alongside other models represent this 
category. Editorial studies demonstrate that 
healthcare industries use artificial intelligence 

https://portal.issn.org/resource/ISSN/3006-7030
https://portal.issn.org/resource/ISSN/3006-7030


Spectrum of Engineering Sciences   
ISSN (e) 3007-3138 (p) 3007-312X   
 

https://sesjournal.com                | Ismail et al., 2025 | Page 451 

systems to improve treatment quality while 
optimizing processes and accessing more funding for 
medical examination [26]. Fig. 2 illustrates AI-Driven 
Healthcare where the healthcare industry benefits 

from multiple AI applications in procedures like 
patient engagement and treatment design and 
medical assessment. 

 
Figure 2:  AI Driven in Healthcare 

 
The healthcare services stand to benefit greatly 
through the application of generative AI technology.  
Advanced machine learning methods help these AI 
systems process big data containing EHRs alongside 
medical literature and genetic information.  AI skills 
exhibit utmost importance for creating 
individualized medical treatments together with 
detecting diseases in advance and developing new 
therapeutic modalities [29].  AI prediction models 
enhance the detection of people who are likely to 
develop various health conditions through their 
analysis.  Quick interventions become possible which 
results in better patient results.  The quick ability of 
AI to process data combined with its analytical power 
leads to faster diagnosis and customized treatment 
plans which results in improved patient treatment 
outcomes [30].  The research describes the 
application of distributed reinforcement learning to 
Federation Learning (FL) multi-disciplinary 
reinforcement models with COVID-19 patient data.  
The authors support Block chain Technology 
implementation for clinical monitoring to enable 
secure data privacy in decentralized systems while 
providing safe communication functions.  The 
proposed method achieves higher dependability 
levels than existing approaches while enhancing the 
scalability and efficiency of distributed reinforcement 
learning processes in federated learning [31]. 

Generative AI constitutes more than medical 
imaging diagnostics since it transforms the entire 
diagnosis process.  Modern artificial intelligence 
technology processes medical pictures end to end to 
detect medical irregularities beyond human observer 
capabilities thus providing potential diagnosis 
outcomes.  High-risk medical fields including 
radiology and dermatology along with pathology gain 
better diagnosis efficiency with shorter times and 
reduced human error rates through the 
implementation of medical picture analysis systems 
[32].  The application of artificial intelligence (AI) 
becomes increasingly critical because professionals 
gain better accuracy and enhanced certainty while 
treating complex clinical situations.  Doctors can 
leverage AI-won insights to help them make 
decisions through which they select the most 
effective treatments for patients using their medical 
records [33]. 
Medical record handling benefits from Block chain 
technology since it offers dependable and 
transparent methods for record management [34].  
The healthcare industry needs to protect medical 
data of individual patients as an essential 
institutional priority.  The block chain’s distribution-
ledger architecture tackles the challenge through 
cross-entity secure data interchange that maintains 
medical confidentiality [35].  The block chain system 
produces everlasting unalterable transaction records 

https://portal.issn.org/resource/ISSN/3006-7030
https://portal.issn.org/resource/ISSN/3006-7030


Spectrum of Engineering Sciences   
ISSN (e) 3007-3138 (p) 3007-312X   
 

https://sesjournal.com                | Ismail et al., 2025 | Page 452 

through encryption which joins each recorded entry 
to its proceeding one [37].   
As depicted in Figure 3 block chain technology 
advances both data empowerment and trust-levels 
and security capabilities.  Healthcare data 
management relies on block chain technology to 
secure patient data through improved access to 
reliable and permanent information keeping patient 
information safe and permanent.  Patient data 
becomes secure and available through block chain 
since it enables safe electronic health record (EHR) 
transmission between multiple healthcare providers 

[38].  The integration of interoperable systems leads 
to ongoing synchronized medical treatments 
especially when several specialists and numerous 
healthcare facilities are involved [39].  Block chain 
technology secures medical records from 
unauthorized changes to create trust in healthcare 
institutions for patients [40].  The four categories of 
block chain are shown in Figure 4 with Figure 5 
providing detailed descriptions of diverse block chain 
networks along with their layered architectural 
framework for dependable healthcare operations. 

 
Figure 3: Block chain strengthens security, trust, and data empowerment 

 
 

Figure 4: Types of Block chain 

Healthcare innovation receives new possibilities 
through the combination of Generative AI with 
block chain technologies.  Predictive analytics relies 
on artificial intelligence models to achieve this 
technology through its implementation.  Patient-
specific information that resides on block chain 
platforms must maintain absolute security and 

accuracy [42].  Health monitoring of patients in real 
time can result from integrating AI with block chain 
to maintain unalterable data and secure it exclusively 
for approved users [43].  Block chain technology 
layers function to link various processes as shown in 
Figure 5. 

Figure 5: Layers of Block chain 
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Several hurdles continue to affect the 
implementation of Generative AI combined with 
block chain technology within the healthcare field.  
Managers should handle issues carefully with specific 
attention to AI biases alongside the requirement of 
patient approvals [45].  Healthcare providers must 
maintain the unbiased operation of AI algorithms 
because faulty data processing through bias can 
produce wrong medical predictions while potentially 

making healthcare disparities more severe [46].  
Organizations must allocate significant monetary 
funds as well as dedicate personnel training to 
educate staff about new technological 
implementations for successful healthcare system 
integration [47].  The complete utilization of 
healthcare reform enabled by AI and block chain 
technology requires effective solutions to the 
problems depicted in Fig. 6. 

 
Figure 6: Block chain in Medical 

 
The massive size of health care block chain systems 
produces scalability problems.  Extended healthcare 
systems experience operational barriers from block 
chain integration because of their slow processing 
times and energy requirements [49].  Although block 
chain sets extraordinary standards for security and 
transparency it steadily develops through time.  The 
technology needs essential improvements to reach 
widespread adoption during its progression.  
Healthcare organizations will depend on how block 

chain technology adjusts to growing data volume 
because both factors shape its destiny in healthcare. 
The combination of Generative AI and block chain 
technology has the potential to supply improved 
healthcare services that benefit patients with quality 
care and enhanced efficiency and protected security.  
The combination of these technologies helps 
healthcare practitioners achieve better patient results 
and maintains data safety together with creating 
optimal treatment methods [51].  Healthcare needs 
to address ethical along with technological and 
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operational obstacles to fully benefit from upcoming 
technological developments in healthcare.  
Professional adoption of block chain and artificial 
intelligence in healthcare needs technological 
evaluation which weighs both benefits and 
drawbacks according to data research [52]. 
Several research studies about Generative AI in 
healthcare show that data privacy together with 
algorithmic biases represent key ethical problems.  
Medical decision processes show sensitivity to these 
biases and their repeated appearance could result in 
undesirable health results among specific patient 
populations.  While block chain security is well 
documented its consensus procedures may produce 
biased results during operations.  The Proof of Work 
consensus method obligate networks to deal with 
powerful energy requirements while Proof of Stake 
mechanisms allow wealth discrepancies to form 
throughout the network.  The research analyzes 
plausible alternatives while examining their impact 
on fair healthcare delivery [53]. 
Modern research studies about healthcare 
applications of Generative AI and Block chain 
technology usually fails to address the built-in biases 
of these systems. Previous research methods which 
used specific geographic or demographic data have 
the potential to introduce biases into the prediction 
models.  Scalability limitations and energy use 
problems stemming from particular consensus 
procedures are not given sufficient attention in this 
study even though they might hinder the real-world 

implementation of Block chain solutions in extensive 
healthcare infrastructure. 
 
Block chain and Gen-AI in Healthcare 
The application of ChatGPT as a medication 
reminder system lets patients follow their treatment 
protocols at correct intervals.  Through its built-in 
system the chatbot delivers advice about medicine 
side effects while showing the potential drug-to-drug 
reactions and setting automatic medication dosage 
time alerts.  ChatGPT provides users with quick and 
productive content generation abilities.  Its user-
friendly interface allows people to generate engaging 
content which specifically targets targeted consumer 
groups easily.  Although personalization through 
ChatGPT works by processing user data it enables 
product service and information recommendations 
that match individual preferences [54].  The 
development process of personalized virtual assistive 
programs utilizes ChatGPT as their fundamental 
technology to deliver unique user-specific features.  
The fast way to obtain ideas and information creates 
the possibility of doing total business transformation.  
This technology functions as a part of corporate 
operations to provide real-time data and 
recommendations.  Enterprise performance remains 
competitive through the employment of this 
technology which supports strategic decision-making.  
Block chain possesses the qualities explained in 
Figure 7.  

 
Figure 7: Features of Block chain 
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Block chain acquires its decentralization from its 
distributed ledger system as well as cryptographic 
hashes and consensus methods and smart contracts.  
Healthcare enterprises receive transaction 
management and documentation infrastructure from 
the combined components which ensure reliability 
and documentation verification while being 
permanently unalterable.  Block chains occur mainly 
in three categories which include public and private 
alongside consortium structures.  Each block chain 
variety operates with its unique operational purposes 
alongside differing entry restrictions.  Block chain 
technology exists in three healthcare applications: 
monitoring patient consent data and documenting 
electronic health records while verifying supply chain 
information.  Block chain technology both protects 
patient healthcare information while providing 
physicians along with medical staff secure access to it.  
The implementation of block chain technology 
decreases both unauthorized access attempts and any 
attempts at data tampering [6]. 
Block chain technology improves the interoperability 
along with security features of electronic health 
records systems within the healthcare industry.  
Medical staff uses block chain technology to verify 
patient medical information.  Each transaction 
becomes encrypted while receiving a permanent 
connection to earlier entries to generate an 
immovable record.  Through this invention 
healthcare data breaches will reduce while 
confidence within the healthcare system will 
increase.  Secure health information transmission 
through block chain technology needs to exist for 
patients to share information with providers as a 
method of protecting privacy [55]. 
Block chain technology improves pharmaceutical 
supply system operations while providing complete 
transparency between all parties.  The security 
features of block chain enable pharmaceutical 
manufacturers to track product transactions across 
their entire distribution chain leading to pharmacy 
endpoints.  The block chain public ledger system 
allows third-party authentication of medication 
legitimacy for all stakeholders thus making this 
program crucial to protect patients.  Traffic spread 
throughout the pharmaceutical supply chain 
becomes more efficient because block chain 

technology detects delivery delays and supply chain 
inconsistencies. 
The use of block chain technology operates through 
smart contracts to perform automatic healthcare 
administrative operations.  The implementation of 
smart contracts enables an improvement in 
healthcare functions that involve patient consent 
processes as well as invoicing systems and insurance 
claim processing.  When encoded into software 
programs smart contracts automatically execute 
agreed-on agreements.  Block chain-based 
automation of these operational systems frees 
physicians to provide care directly to their patients 
instead of being restricted to administrative work.  
Through smart contracts the system performs both 
transaction automation and detailed record 
management that block chain implements secure 
recordkeeping.  This system decreases the possibility 
of fraudulent or inaccurate activities.  Numerous 
medical practitioners have utilized the Internet of 
Medical Things (IoMT) through successful case 
studies.  The system protects vital sign patient 
information which comes from monitoring devices 
that collect data as patients perform their activities.  
The data transmitted through Internet of Medical 
Things devices will be securely maintained as 
authentic and unaltered while staying within 
authorized personnel boundaries through Block 
chain technology.  Traditional block chain data logic 
uses separate protocols that track medical supply 
shipping within hospital facilities.  The goal is to 
prevent fake substitute parts and unauthorized 
modifications that can endanger Internet of Medical 
Things (IoMT) medical equipment.  The article 
presents case studies which demonstrate how block 
chain technology can boost the dependability and 
security measures of healthcare Internet of Medical 
Things applications [57]. 
The present-day digital economy benefits from block 
chain technology which operates through Ethereum 
and Bitcoin as well as Ripple crypto currencies using 
open decentralized systems.  The technology enables 
quick finance transfers between peers while 
supporting micropayments so it reduces expenses 
associated with transactions.  The security of data 
through cryptographic verification offered by block 
chain technology fixes the weaknesses that existed in 
traditional databases.  Our healthcare systems must 
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respond to patient needs and real-time information 
processing while handling growing chronic disease 
cases because of the COVID-19 pandemic. 
Healthcare technology has received two powerful 
innovations with the development of Internet of 
Things (IoT) and Internet of Medical Things (IoMT).  
These information systems face multiple challenges 
that include data alterations as well as privacy 
concerns and limitations of centralized processing 

and security issues.  Block chain technology resolves 
healthcare issues through computational 
decentralization alongside improved security features 
and practice support solutions for medical staff.  The 
image shows how block chain technology acts in 
healthcare operations.  A depiction of block chain 
technology in healthcare applications can be found 
in Figure 8. 

 
Figure 8: Overview of block chain technology for healthcare 

 
Several entities participate in the healthcare block 
chain which consists of distributed ledgers and smart 
contract block chain technology that includes 
patients and medical cloud providers and healthcare 
organizations.  The current industry adoption of 
block chain technology aims to solve existing 
problems with health information exchange (HIE) 
and personal health record (PHR) systems.  There is 
rising interest in block chain technology because it 
serves to solve conflicts of interest and trust-related 
problems. 
The healthcare industry of the Industry 4.0 epoch 
gathers its data through various platforms which 
include wearable sensor technology along with 
application systems.  The prevention of tampering 
incidents demands both access control systems and 
data auditing capabilities which also defeat 
encryption mechanism abuse attempts.  Privacy 
breaches could occur because medical data of 

patients remains unprotected.  Healthcare 
organizations must implement decentralized 
solutions because these systems ensure both speed 
and security when handling the growing healthcare 
data volume.  Healthcare organizations achieve 
enhanced mobility because of growing patient 
movements as well as ensuing data generation. 
The current privacy and security challenges and 
personal data accessibility worries can potentially 
find their solution through block chain technology.  
Electronic healthcare systems must meet multiple 
requirements for patient health information 
management but still allow authorized healthcare 
members to access the data.  Data management 
within large-scale operations can be transformed 
through smart contract-based healthcare 
management systems that showcase block chain 
decentralization principles.  Most individuals 
associate block chain technology with payment 

https://portal.issn.org/resource/ISSN/3006-7030
https://portal.issn.org/resource/ISSN/3006-7030


Spectrum of Engineering Sciences   
ISSN (e) 3007-3138 (p) 3007-312X   
 

https://sesjournal.com                | Ismail et al., 2025 | Page 457 

systems mainly because of its relationship with 
Bitcoin.  Block chain technology exists outside of 
payment functions even though most people 
associate it with Bitcoin.  The system represents a 
next-generation solution for medical document 
management through block chain technology which 
improves healthcare interoperability and accessibility 
and flexibility across the healthcare environment. 
Generalized Artificial Intelligence systems have 
transformed both healthcare diagnosis procedures 
and predictive medical insight generation.  Through 
AI healthcare personnel discover preliminary 
sickness indicators which help them predict potential 
medical issues.  Healthcare practitioners study broad 
patient database and medical imaging information to 
achieve their goals.  By providing such capabilities 
health systems can improve treatment outcomes and 
lower their health expenditure costs.  AI-powered 
analytics help achieve more accurate diagnoses since 

conventional procedures sometimes fail during 
challenging patient situations. 
The implementation of generative artificial 
intelligence accessed personalised medical care 
through individualized treatment programs.  
(Artificial intelligence systems utilize patient-life style 
information along with medical records and genetic 
data for improving treatment possibilities.)  The 
method both improves treatment outcomes as well as 
decreases adverse effects for patients.  Artificial 
intelligence enables continuous evolution of 
personalized medicine through its ability to acquire 
new treatment approaches for individual medical 
care.  The system maintains medical knowledge and 
patient information at an up-to-date level.  A real-
time monitoring system appears in the provided 
image.  Health surveillance along with emergency 
intervention operates in real-time as demonstrated in 
Figure 9.  

 
Figure 9: Real-Time Health Monitoring and Emergency Response 

 
HEET Virtual Health Assistance develops patient-
physician relationships in new ways.  AI assistants 
that operate on AI software lead patients through 
health inquiries in local languages while delivering 
specific health material and prescription reminders.  
Patients maintaining ongoing health conditions 
receive major benefits by having constant access to 
virtual health aides.  Through its AI capabilities the 
system improves patient connection which leads to 
superior health results together with better treatment 
adherence. 
Medical research along with pharmaceutical 
development receives great enhancement through 
the power of generative AI.  Artificial intelligence 

evaluates vast datasets of medical research while also 
analyzing patient records and clinical trial data which 
grants it the ability to detect new pharmaceuticals 
and predict their drug effects.  The advanced 
knowledge base shortens pharmaceutical production 
timelines thus decreasing the costs of launching new 
medical treatments for market consumption.  The 
safety and effectiveness of upcoming medications can 
be evaluated using artificial intelligence simulation 
prior to assessing them on human subjects.  The 
technique delivers both enhanced research 
performance and enhanced participant security 
because it enables early danger assessment. 
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We used Private Block chain architecture to develop 
secure electronic health record (EHR) administration 
due to its essential role in patient information 
security.  Proof of Stake (PoS) consensus process was 
chosen as the preferred choice for integrating Block 
chain technology into healthcare systems because it 
provides maximum scalability alongside energy 
efficiency. 
Healthcare organizations performed predictive 
analysis through the examination of EHR data with 
the help of generative AI models.  The Block chain 
setup provided secure protection for patient data 
privacy and ensured data integrity through well-
managed secure storage of all models.  During the 
training process we employed federated learning 
because it protects data privacy while minimizing the 
possibility of data leaks. 
The implementation of smart contracts enables 
authorized medical data sharing automation in ways 
that protect healthcare provider access to patient 
information securely.  Cryptographic hash methods 
served to protect data integrity because they enable 
instant detection of unauthorized modifications. 
 
Integration of Block chain and AI 
Healthcare facilities face major difficulties with data 
security and authenticity when they prepare AI 
models for utilization.  Block chain technology using 
secure and immutable features provides a solution to 
distribute training data for this problem.  Healthcare 
service providers implement artificial intelligence 
models through block chain technology by using 
tamper-proof high-quality data.  Data storage 
functions are additionally provided by these systems.  
The function helps defend patient confidentiality 
during artificial intelligence prediction processes. 
Patient data management can be addressed through 
the combination of artificial intelligence and block 
chain technologies.  The analysis of patient data 
saved on block chain through artificial intelligence 
produces specific recommendations and maintains 
authentic data security.  The designed configuration 
allows medical practitioners to deliver specific 
therapies while maintaining patient confidentiality.  
The decentralized nature of block chain technology 
gives patients enhanced control rights regarding their 
personal data access and utilization aspects. 

A reliable Internet of Medical Things necessitates 
block chain technology and Internet of Things 
applications.  The block chain serves as a faultless 
distributed ledger system which maintains the 
security of data collected through the Internet of 
Things devices.  The system gives access to users who 
have authorization to use it.  When block chain 
technology works with artificial intelligence systems 
it produces more dependable healthcare solutions by 
strengthening both security and accuracy of IoMT 
data.  Block chain technology allows authentic 
verification of unmodified data which prepares it for 
AI model processing leading to accurate and reliable 
discoveries. 
The partnership between block chain technology and 
Internet of Medical Things brings forth both positive 
and negative elements.  The volume of Internet of 
Medical Things (IoMT) data production puts strain 
on standard block chain systems because of their 
limited capability to handle high data throughput 
numbers.  Current technology for block chain 
operation uses substantial power which creates an 
obstacle for implementing IoMT.  The 
implementation of block chain technology into 
existing healthcare systems proves to be a new 
challenge for medical organizations.  The operations 
of numerous healthcare facilities including clinics 
run outdated systems which make them unable to 
work with block chain technology.  Certain obstacles 
need to be resolved before block chain-IoMT can 
achieve maximum compatibility. 
Scientists have developed various solutions which 
address the technical issues related to block chain 
integration with the Internet of Medical Things 
(IoMT).  Shading technology together with off-chain 
processing provides block chain designs that fulfill 
the large data streaming requirements of Internet of 
Things solutions.  Proof of Stake (PoS) represents 
new consensus approaches which function as energy-
saving alternatives to Proof of Work (POW).  Block 
chain technology benefits from these methods which 
help decrease its impact on the environment.  
Connections between block chain technology and 
healthcare systems function smoothly when API 
protocols integrate into existing healthcare 
platforms.  The system's interoperability problems 
will be solved while allowing unrestricted data flow 
between components. 
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Artificial intelligence and the immutable ledger of 
block chain streamline healthcare audits and 
compliance.  Through its endless ability to probe the 
block chain system AI checks for irregularities as well 
as suspicious transactions so as to uphold the 
system's security.  The automated system both saves 
time together with financial resources and achieves 
regulatory compliance through removal of manual 
audits.  The unalterable nature of block chain-based 
data provides healthcare institutions with an exact 
and trustworthy method to trace their records which 
builds trust within the healthcare sector. 
Medical decision processes in healthcare receive 
improvement through the implementation of both 
artificial intelligence and block chain technology.  AI 
systems can read block chain information to provide 
physician’s momentary analytical findings which help 
them choose important healthcare decisions swiftly 
and thoroughly.  The combination of artificial 
intelligence and block chain delivers analysis 
capability for healthcare operations that improves 
patient movements while making equipment forecast 
predictions and optimizing supply chain operations.  
Healthcare operations together with patient care 

improve because real-time decisions enable the best 
possible usage of resources. 
The medical application of ChatGPT could support 
doctors during patient diagnosis through assessment 
of treatment records and symptom reports.  The 
system aims to achieve four important goals: creating 
specific treatment plans based on patient choices and 
requirements, using researched-based evidence to 
practice medicine and conveying medical data in 
easy-to-understand formats to patients with improved 
healthcare professional teamwork.  Table 2 
delineates the use of Generative AI across several 
sectors within healthcare. 
 
Research Methodology 
Research Design 
The research combines case studies with literature 
review through a mixed-methods method to evaluate 
Block chain and Generative AI applications and 
effects in healthcare settings.  The study approach 
delivers abundant data about current healthcare 
status and detailed analysis of specific cases for this 
new health technology.  The Proposed Study follows 
the study design presented in Figure 10. 

 
Figure 10: Research Design for Proposed Study 

 
Data Collection 
The collection of latest research contained thorough 
examinations of peer-reviewed publications and 
industry reports and conference sessions.  Most of 

our research focused on academic articles released 
from 2017 onwards.  The research depended on 
three databases including Google Scholar together 
with IEEE Xplore and PubMed. A set of research-
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specific keywords including "Block chain in 
healthcare" and other terms led us to locate pertinent 
industrial documents, academic research, and peer-
reviewed studies. 
 Data security and patient privacy and predictive 
analytics functioned as the research's main sections 
and the chosen case studies fit well within the 
literature review framework.  The evaluation of Block 
chain and Generative AI capabilities will be possible 
through analysis of practical cases which demonstrate 
their operational applications. 
 
Data Analysis 
The research data from case studies together with 
literature review analysis received theme-based 
evaluation.  Through selected study analysis the 
methodology made an attempt to reveal key 
applications together with impacts of Block chain 
and Generative AI in healthcare settings.  Within 
health care discussions researchers placed special 
emphasis on discussing repeats about data integrity 
and interoperability and system scalability. 
 
Validity and Reliability 
A combination of academic research together with 
industry case studies backed up the dependability of 
investigative outcomes.  The analysis of numerous 
sources sought to confirm the reliability of 
information about the advantages and limitations of 
Block chain and Generative AI.  Research 
methodologies combined with established databases 
helped establish validity in the analysis because it 
used documented peer-reviewed materials for its 
foundations.  The researchers checked the validity of 
their selected case studies against existing industry 
standards and established research principles 
through comparative evaluation.  The study 
maintains its authentic status because of a detailed 
research approach which makes its findings 
applicable to current medical technology practices. 
 
Applications of Generative AI in Healthcare 
Medication Reminders 
Medication reminder systems at an advanced level of 
security can develop through the combination of 

generative AI and Block chain technology to boost 
patient adherence.  The combination of block chain 
technology and generative AI executes research on 
patient information for creating customized 
medication alerts.  Real-time AI alerts along with 
protected patient data deliver through this 
technology to assist treatment results by helping 
patients stick to their medication schedules [70]. 
 
Creating patient-specific treatment plans 
Medication reminder systems at an advanced level of 
security can develop through the combination of 
generative AI and Block chain technology to boost 
patient adherence.  The combination of block chain 
technology and generative AI executes research on 
patient information for creating customized 
medication alerts.  Real-time AI alerts along with 
protected patient data deliver through this 
technology to assist treatment results by helping 
patients stick to their medication schedules [70]. 
 
Medical Terminology and Ideas 
AI models capable of generating medical knowledge 
derived from extensive text data help health 
practitioners decode complex medical vocabulary 
and concepts.  Through block chain encryption the 
data remains both confidential and secure and grants 
AI systems precise medical insights from the 
information.  The application turns medical 
documentation into structured information that 
provides practical knowledge [72]. 
 
Healthcare Professionals Digital Assistant 
Healthcare professionals can utilize block chain-
supported generative AI as their digital assisting 
technology. The secure storage of block chain-based 
patient data through AI creates opportunities for 
professionals in healthcare to retrieve both 
summarized results and crucial recommendations in 
real time. By merging systems doctors and nurses 
obtain immediate access to current precise patient 
data which protects data and advances patient care 
[72]. The integration between Generative AI 
technology and Block chain for healthcare 
demonstrates the system described in Fig. 11. 
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Figure 11: Application of Gen. Ai in Healthcare 

Improve Communication 
Healthcare system communication receives 
improvements through Generative AI and Block 
chain technology because these systems optimize data 
protection and transfer efficiency.  Visitors to the 
healthcare system benefit from protected 
transactions thanks to Block chain whereas AI-
powered communication technology responds 
accurately to patient questions.  The regular 
operation of AI-driven communication systems 
reduces healthcare worker administrative tasks while 
enabling better patient interactions [72]. 
 
Patient Support and Monitoring 
The combination of Generative AI with Block chain 
functions as highly effective tools for patient 
monitoring and chronic illness management 
processes.  The combination of AI technology tied to 
block chain security allows users to access real-time 
IoMT device data for building personalized 
healthcare recommendations.  The data remains 
protected and real-time data analysis allows medical 
staff to perform immediate treatment plan 
adjustments [70]. 
 
Fast Medical Information Access 
Sharing Health Records  
Block chain technology together with Generative AI 
creates a safe environment to exchange healthcare 
records safely.  The safe and dependable transfer of 
patient data to healthcare practitioners becomes 
possible through block chain system features such as 
decentralization and immutability which artificial 
intelligence utilizes.  The integration supports 
partners to receive ongoing coordinated care through 

continuous information updates in complex medical 
problems [74]. 
 
Manage Healthcare System Logs 
When Generative AI operates through Block chain 
technology it enhances healthcare system log 
management through an unalterable system of 
documented transactions and activities.  The use of 
artificial intelligence in record analysis through 
healthcare processes leads to improved reliability and 
transparency in the system.  Data security and 
integrity against tampering exists because of the 
block chain system. 
 
Industry Specific Methods 
Using Generative AI together with Block chain 
technology solves health care problems by delivering 
protected and compatible medical record systems.  
The training of AI models through block chain-
secured datasets allows the improvement of data 
security together with patient outcomes and 
administrative process efficiency. The approach 
delivers safe healthcare improvements which operate 
with high efficiency [74]. 
 
Patient Watch 
Real-time patient monitoring occurs through 
Generative AI and Block chain in a safe manner.  
Security procedures enable block chain systems to 
receive and store IoMT data from wearable devices 
for artificial intelligence analysis. Decision-making 
together with patient care enhancement becomes 
possible through the reliable and timely data 
provided by this link to healthcare providers [75]. 
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Discussion 
The high energy usage with scaling limitations 
necessitated Proof of Stake (PoS) to become the new 
consensus mechanism that replaced Proof of Work 
(POW). The health data stays safe and protected 
through Proof of Stake functionality which enables 
Block chain network expansion. 
The implementation of Block chain technology with 
Generative AI brings many advantages yet important 
aspects such as scalability together with compatibility 
and data management need proper attention. Future 
research needs to investigate next-generation block 
chain capabilities which include divide and rule 
techniques along with off-chain operations to boost 
system scalability and healthcare IT infrastructure fit. 
The section details multiple significant examples 
which demonstrate how Block chain technology 
optimizes healthcare operations. Real-time 
monitoring of patients is a major application 
achieved when block chain integrates with the 
Internet of Medical Things (IoMT) framework. Block 
chain technology secured data exchanges which 
occurred between medical personnel who used 
Internet of Things devices for patient applications. 
By using Block chains' secure architectural system 
only authorized staff members could reach protected 
info which stopped data modification and hacker’s 
thus improving security and data integrity 
systematically. The technology enabled instant 
information sharing with medical staff for quick 
delivery of medicine that improved patient care 
outcomes. 
The pharmaceutical supply chain reduction achieves 
its security enhancement through block chain 
technology applications. The use of Block chain’s 
immutable ledger established transparency through 
the whole supply chain process which ran from 
production to patient delivery. The implementation 
of Block chain technology reduced substantially the 
number of counterfeit drugs that could enter supply 
chain operations. The case showed how-block chain 
enabled healthcare practitioners to identify 
medication origins for authenticating medical 
products thereby protecting patients against fake 
medicines. Block chain demonstrates the capability 
to boost healthcare security and operational visibility 
by providing enhanced patient safety according to 
the presented case studies. 

The great potential of Generative AI and Block 
chain technologies in healthcare applications receives 
limited discussion regarding their natural bias 
characteristics during contemporary research. AI 
models demonstrate restricted operational 
effectiveness on different patient populations 
because their training occurs with datasets that 
neglect representation of diverse populations. The 
results of predictive models may be mistaken because 
previous research drew its data samples exclusively 
from specific areas combined with particular 
demographic groups. Large healthcare systems may 
avoid deploying block chain architectures since 
specific consensus techniques produce scalability and 
energy consumption problems that many research 
studies fail to acknowledge. 
The application of Generative AI in healthcare 
remains under scrutiny because researchers identify 
data privacy along with algorithmic biases as the 
most pressing ethical issues. The presence of biases 
affects medical choices and generates incidental 
negative effects for particular patient demographics. 
Block chain technology stands out for its security 
features yet the selection of consensus process affects 
how it displays biases. Proof of Work (POW) faces 
unintentional problems due to its large energy usage 
but Proof of Stake (PoS) allows wealth distributions 
which lead to network inequalities. This study 
examines solutions against healthcare prejudices 
along with their effects on equity in healthcare 
provisions. 
Block chain together with generative AI show various 
healthcare applications yet they present demanding 
challenges which healthcare organizations need to 
address carefully. Block chain systems face two main 
issues related to scalability and energy consumption 
which restrict their healthcare use with large patient 
numbers. Main concerns about AI data privacy 
remain active even though AI shows potential 
enhancements for healthcare decisions. Poor security 
measures create a risk for patient information 
vulnerability because they make important data easily 
accessible to attackers. AI models possess internal 
biases which affect both the fairness of medical care 
and the quality of service received by various patient 
communities thereby making ethical concerns 
equally fundamental. The implementation of future 
studies should focus on assessing these risks in order 

https://portal.issn.org/resource/ISSN/3006-7030
https://portal.issn.org/resource/ISSN/3006-7030


Spectrum of Engineering Sciences   
ISSN (e) 3007-3138 (p) 3007-312X   
 

https://sesjournal.com                | Ismail et al., 2025 | Page 463 

to find solutions which unite innovation with 
essential standards of efficiency and security and 
equity in medical treatment delivery. 
Virtual health care assistants which use AI 
technology perform routine tasks improving health 
care services and working conditions for 
professionals. Healthcare doctors benefit from virtual 
assistants which perform administrative duties and 
deliver patient education while providing extended 
daily service thus enabling doctors to work with 
challenging medical cases. The transition disturbs 
existing worker dynamics because it leads to 
replacement of roles with management 
responsibilities for AI systems. Virtual assistants 
make patients more involved but their lack of human 
touch can negatively affect the extent of provider-
patient connection. Healthcare workforce success 
and balance demands both AI tool competency 
training for healthcare staff and their ability to 
perform new roles. 
 
Conclusion 
Block chain technology in combination with 
Generative AI procedures bring new advantages to 
healthcare systems through improving security and 
treatment effects and individual care plans.  The 
distributed network of block chain creates data 
protection which prevents unauthorized interference 
with patient information.  The healthcare field 
becomes more transparent through active systems 
using block chain.  A perfect example of AI 
adaptability in healthcare exists through its solutions 
for pharmaceutical supply chains and interconnected 
medical technology (IoMT) systems which deal with 
critical healthcare challenges.  The healthcare sector 
gained revolutionary changes through Generative AI 
technology which improves diagnostic accuracy 
alongside personalized medicine discovery and 
medical research advancement.  Through its 
implementation block chain provides superior early 
disease identification features combined with 
individualized treatment options together with better 
patient involvement.  Effective healthcare outcomes 
result from the integration of Blockading with AI 
models because these systems create enhanced data 
security alongside superior accuracy and integrity 
levels. 

The technologies' considerable benefits need 
solution of scalability alongside energy efficiency and 
interoperability issues for general acceptance.  To 
achieve solutions of these challenges the healthcare 
system requires scalable block chain architecture with 
energy-efficient algorithms as well as protocol 
standards for smooth healthcare system integration.  
For the proper merging of healthcare services with 
block chain and generative AI technology one needs 
a strategic evaluation system which examines system 
benefits and drawbacks.  These activities conducted 
by healthcare professionals lead to improvements in 
patient protection as well as treatment outcomes and 
new breakthroughs in medical science and 
therapeutic developments.  The healthcare sector will 
achieve efficient customized solutions when this 
technology is implemented.  The study adds to 
healthcare research through its investigation of new 
Block chain and Generative AI uses in medical 
science which demonstrates a shortage of creative 
analyses.  The analysis evaluates the integrative 
partnership between Block chain and IoMT systems 
for protecting data security and improving 
operational efficiency for real-time patient 
observation capabilities.  The connection serves as an 
essential core of current healthcare networks through 
which medical staff can share patient information in 
real time using secure procedures.  The team has 
recognized potential future healthcare applications 
which involve the improvement of predictive 
analytics through Block chain-AI system deployment.  
The study finds and introduces modern research 
pathways to improve understanding of Block chain 
and AI applications in healthcare. 
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