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ABSTRACT 

Health SafeCloud is a privacy-first cloud framework 

developed to provide secure storage, management, 

and sharing of Electronic Health Records (EHRs) in 

modern healthcare environments. The rapid 

adoption of cloud computing in healthcare has 

improved accessibility, scalability, and efficiency in 

managing patient information, but it has also 

introduced serious challenges related to data 

privacy, cyberattacks, unauthorized access, insider 

threats, and data breaches. To address these issues, 

Health SafeCloud integrates advanced encryption 

techniques, secure authentication mechanisms, role-

based access control, trusted authority verification, 

and secure key management to ensure strong 

protection of sensitive medical data. In this 

framework, patient records are encrypted before 

being uploaded to the cloud, preventing 

unauthorized users and even cloud service providers 

from accessing confidential information. The system 

empowers patients by giving them complete control 

over their health records, allowing them to grant, 

monitor, and revoke access permissions whenever 

required. Authorized healthcare professionals such 

as doctors and hospitals can securely access and 

share medical information for diagnosis and 

treatment through controlled and authenticated 

communication channels. The framework also 

incorporates multi-factor authentication, real-time 

monitoring, audit logging, backup and recovery 

mechanisms, and interoperability support to 

improve security, accountability, and seamless 

healthcare collaboration. Furthermore, the scalable 

cloud architecture efficiently handles large volumes 

of healthcare data while maintaining data 

confidentiality, integrity, and availability. By 

reducing dependency on centralized control and 

introducing patient-centric privacy management, 

Health SafeCloud enhances transparency, trust, 

operational efficiency, and compliance with 

healthcare regulations, making it a reliable, secure, 

and future-ready solution for modern digital 

healthcare systems.  
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I. INTRODUCTION 

The rapid advancement of digital technologies and 

cloud computing has significantly transformed the 

healthcare sector by enabling efficient management 

and sharing of Electronic Health Records (EHRs). 

Healthcare organizations are increasingly adopting 

cloud-based systems due to their scalability, cost-

effectiveness, remote accessibility, and ability to 

support real-time collaboration among healthcare 

professionals [1]. Cloud platforms provide seamless 

storage and retrieval of medical information, helping 

doctors and hospitals deliver faster and more 

accurate healthcare services [2]. The use of digital 
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healthcare systems has also reduced paperwork, 

improved operational efficiency, and enhanced 

communication among healthcare providers [3]. 

However, storing sensitive patient information in 

cloud environments introduces major challenges 

related to security, privacy, confidentiality, and trust 

[4]. Medical records contain highly confidential 

information such as diagnosis reports, prescriptions, 

treatment history, billing details, and personal 

identification data, making them attractive targets 

for cybercriminals [5]. Unauthorized access, insider 

threats, ransomware attacks, and data leakage have 

become major concerns in healthcare systems [6]. 

Traditional cloud-based healthcare platforms often 

rely heavily on third-party service providers for 

storage and security management, which increases 

the risk of data misuse and privacy violations [7]. 

Many existing systems also lack strong 

authentication methods, efficient encryption 

techniques, and patient-centered access control 

mechanisms [8]. In several healthcare platforms, 

patients have limited authority over who can access 

or modify their medical records, reducing 

transparency and trust [9]. Insecure data-sharing 

practices and weak monitoring mechanisms further 

increase vulnerabilities in cloud healthcare systems 

[10]. Researchers have proposed multiple 

approaches such as attribute-based encryption, 

blockchain integration, role-based access control, 

and privacy-preserving frameworks to improve 

healthcare data security [11], [12], [13], [14], [15]. 

Cloud security models integrated with secure 

authentication and multi-factor verification have 

also been introduced to strengthen protection against 

cyber threats [16], [17]. Recent studies additionally 

emphasize the importance of interoperability, real-

time access, and scalable architectures in healthcare 

cloud systems [18], [19], [20]. 

To address these challenges, Health SafeCloud is 

proposed as a privacy-first cloud framework for 

secure Electronic Health Record sharing and 

management. The framework is designed to provide 

strong security, controlled access, scalability, and 

patient-centric privacy protection in cloud 

healthcare environments [21]. Health SafeCloud 

uses advanced encryption techniques to secure 

patient data before storage in the cloud, ensuring that 

sensitive information remains inaccessible to 

unauthorized users [22]. The system incorporates 

role-based access control and trusted authority 

verification to ensure that only authenticated 

healthcare professionals can access specific medical 

records [23]. Multi-factor authentication 

mechanisms are integrated to improve user 

verification and prevent unauthorized system access 

[24]. The framework empowers patients by allowing 

them to grant, monitor, and revoke permissions for 

accessing their medical records, thereby improving 

transparency and trust [25]. Secure key management 

techniques are implemented to protect encryption 

keys and ensure secure communication between 

healthcare entities [26]. In addition, Health 

SafeCloud supports interoperability among 

hospitals and healthcare institutions through secure 

data exchange mechanisms [27]. The framework 

also includes audit logging and real-time monitoring 

features to detect suspicious activities and maintain 

accountability [28]. Backup and recovery 

mechanisms ensure continuous availability of 

patient data even during system failures or cyber 

incidents [29]. The scalable cloud architecture 

efficiently handles large healthcare datasets without 

affecting system performance or reliability [30]. 

Overall, Health SafeCloud provides a secure, 

efficient, transparent, and future-ready solution for 

protecting sensitive healthcare information while 

supporting the safe digital transformation of 

healthcare systems.  

 

International Journal of Engineering Science and Advanced Technology Vol 26 Issue 05, May 2026

ISSN No:2250-3676 www.ijesat.com Page 437 of 444



II. LITERATURE SURVEY 

The increasing adoption of cloud computing in 

healthcare has encouraged researchers to focus on 

secure and privacy-preserving Electronic Health 

Record (EHR) management systems. Several studies 

have proposed frameworks that enhance data 

confidentiality, integrity, and secure sharing of 

medical records in cloud environments [1]. M. R. K. 

et al. proposed a secure cloud-based EHR sharing 

framework that utilized advanced encryption 

techniques and role-based access control to prevent 

unauthorized access to patient records [2]. L. T. H. 

et al. introduced a privacy-aware healthcare cloud 

architecture integrated with authentication and 

secure key management mechanisms to reduce risks 

related to insider attacks and third-party 

vulnerabilities [3]. P. V. N. et al. developed an 

attribute-based encryption model that provided fine-

grained access control for healthcare professionals, 

improving privacy and secure communication 

between hospitals [4]. Blockchain-based healthcare 

systems have also gained attention due to their 

ability to maintain tamper-proof records and 

transparency [5]. A. K. S. et al. proposed a 

blockchain-enabled EHR framework using smart 

contracts to improve data reliability and trust in 

digital healthcare systems [6]. R. P. M. et al. 

designed a hybrid encryption approach combining 

symmetric and asymmetric cryptography to improve 

both security and computational efficiency for cloud 

healthcare data storage [7]. D. S. K. et al. introduced 

an AI-based healthcare monitoring system capable 

of detecting anomalies and cyber threats in real time 

[8]. H. Y. L. et al. proposed a fog and cloud 

integrated healthcare framework that reduced 

latency while maintaining secure data transmission 

and storage [9]. Researchers have also focused on 

multi-authority access control models to reduce 

dependency on a single centralized authority and 

improve scalability [10]. Homomorphic encryption 

techniques were introduced to enable secure 

computations on encrypted healthcare data without 

revealing patient information [11]. IoT-based 

healthcare monitoring systems integrated with cloud 

platforms further improved real-time patient 

monitoring and secure communication [12]. Zero-

trust security architectures have additionally been 

proposed to continuously verify every user and 

device before granting access permissions [13]. 

These approaches collectively highlight the 

importance of encryption, secure authentication, 

access control, and distributed architectures in 

modern healthcare systems [14], [15]. 

Further research has emphasized secure 

interoperability, efficient key management, and 

privacy-preserving analytics in cloud healthcare 

systems [16]. N. R. P. et al. proposed an access 

control framework that ensured only authorized 

healthcare professionals could access sensitive 

patient information [17]. S. K. V. et al. introduced 

lightweight cryptographic algorithms suitable for 

mobile healthcare and IoT devices with limited 

computational resources [18]. Multi-cloud 

healthcare storage models were also proposed to 

improve fault tolerance, data availability, and system 

reliability [19]. Privacy-preserving data mining 

techniques enabled healthcare organizations to 

analyze patient information securely without 

exposing sensitive details [20]. F. L. M. et al. 

combined role-based and attribute-based access 

control to achieve flexible and fine-grained 

authorization mechanisms in healthcare systems 

[21]. J. P. S. et al. developed secure interoperability 

frameworks that supported standardized healthcare 

data exchange across different institutions [22]. Data 

integrity verification methods using hashing 

algorithms ensured that patient records remained 

accurate and unaltered during storage and 

transmission [23]. Edge computing architectures 

further improved response time and reduced latency 
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by processing healthcare data closer to the source 

devices [24]. Researchers also emphasized secure 

key management techniques to prevent key leakage 

and unauthorized decryption of medical records 

[25]. Patient-centric healthcare models allowed 

individuals to control access permissions and 

monitor activities related to their medical data [26]. 

Advanced audit logging and monitoring systems 

improved accountability and threat detection in 

healthcare cloud platforms [27]. Real-time backup 

and disaster recovery mechanisms were integrated to 

prevent permanent data loss during cyber incidents 

or hardware failures [28]. Emerging technologies 

such as artificial intelligence, blockchain, and IoT 

continue to strengthen healthcare security and 

operational efficiency [29]. These studies 

demonstrate that secure cloud-based healthcare 

systems require strong encryption, intelligent 

monitoring, scalable architectures, interoperability, 

and patient-centered privacy management to ensure 

reliable and trustworthy digital healthcare services 

[30].  

III. PROPOSED SYSTEM 

The proposed system, Health SafeCloud: Privacy-

First Cloud Framework for Secure EHR Sharing, is 

designed to provide a secure, scalable, and privacy-

focused environment for storing, managing, and 

sharing Electronic Health Records (EHRs). The 

framework uses cloud computing technology to 

enable authorized healthcare providers to access 

patient information anytime and from any location 

while ensuring strong protection of sensitive data. 

The system integrates advanced encryption 

techniques, secure authentication methods, role-

based access control, and trusted authority 

verification to protect patient records from 

unauthorized access, cyberattacks, insider threats, 

and data breaches. Before storing data in the cloud, 

medical records are encrypted using secure 

cryptographic algorithms so that even cloud service 

providers cannot access confidential information. 

The framework also implements multi-factor 

authentication to strengthen user verification and 

ensure that only authenticated users can access the 

platform. Patients are provided with complete 

control over their medical records and can grant, 

monitor, or revoke access permissions whenever 

required. This patient-centric approach improves 

transparency, trust, and accountability in healthcare 

data management. In addition, the system supports 

secure communication channels for sharing medical 

records among hospitals, doctors, laboratories, and 

healthcare institutions, enabling efficient 

collaboration without compromising privacy or 

security.  

 

The proposed framework also incorporates 

advanced monitoring and auditing mechanisms to 

enhance system reliability and accountability. 

Detailed audit logs record every access, 

modification, and sharing activity within the system, 

helping administrators identify suspicious behavior 

and maintain compliance with healthcare 

regulations. Real-time threat detection and alert 

mechanisms further improve security by notifying 

administrators about unauthorized access attempts 

or abnormal activities. The cloud architecture is 

highly scalable and capable of handling large 

volumes of healthcare data, including medical 

images, diagnostic reports, prescriptions, and real-

time patient monitoring information without 

affecting system performance. Backup and disaster 
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recovery mechanisms are integrated to ensure 

continuous availability of healthcare data during 

hardware failures or cyber incidents. The framework 

also supports interoperability using standardized 

healthcare communication protocols, enabling 

secure and seamless data exchange between 

different healthcare systems and institutions. 

Furthermore, Health SafeCloud can integrate with 

modern technologies such as IoT-based healthcare 

monitoring devices and AI-driven healthcare 

analytics to support advanced healthcare services. 

By combining strong encryption, patient-centered 

access control, secure cloud infrastructure, and 

intelligent monitoring features, the proposed system 

provides a reliable, efficient, and future-ready 

solution for secure healthcare data management in 

modern digital healthcare environments.  

IV. SYSTEM DESIGN 

The system design of Health SafeCloud represents a 

high-level cloud-based healthcare architecture 

developed to ensure secure storage, controlled 

access, and efficient sharing of Electronic Health 

Records (EHRs). The architecture consists of 

multiple interconnected components including 

users, load balancers, API gateways, application 

servers, cloud storage, databases, and infrastructure 

management modules. Different types of users such 

as patients, doctors, hospitals, and administrators 

interact with the system through secure 

authentication mechanisms. A load balancer is used 

to distribute incoming requests evenly across 

multiple application servers, improving system 

scalability, reliability, and performance. The API 

gateway acts as an interface between users and 

backend services, handling request validation, 

routing, and secure communication. Application 

servers process user requests, manage business 

logic, perform authentication and authorization 

operations, and coordinate secure data-sharing 

processes. The system uses secure cloud storage to 

store encrypted Electronic Health Records, ensuring 

that patient data remains protected from 

unauthorized access. Databases are used to manage 

user information, access control policies, audit logs, 

encryption keys, and healthcare records efficiently. 

The infrastructure and security management layer 

continuously monitors system performance, 

manages security updates, and enforces compliance 

with healthcare data protection standards. The 

architecture also includes interoperability support 

for secure data exchange between different 

healthcare institutions and systems.  

 

 

The deployment design of the system further 

illustrates the physical arrangement of software and 

hardware components within the Health SafeCloud 

environment. The deployment architecture consists 

of client systems, web servers, application servers, 

database servers, and cloud infrastructure connected 

through secure communication channels. Clients 

such as patients and healthcare professionals access 
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the system using web browsers, mobile devices, or 

hospital systems through encrypted internet 

connections. The web server handles user requests 

and forwards them to the application server, where 

core healthcare operations such as authentication, 

authorization, encryption, and data retrieval are 

processed. The database server securely stores 

encrypted patient records, user credentials, audit 

logs, and access permissions. Trusted authority 

modules are integrated within the infrastructure to 

manage cryptographic keys, user verification, and 

access policy enforcement. Multi-factor 

authentication and role-based access control 

mechanisms ensure that only authorized users can 

access specific medical information. The system 

also incorporates backup servers and recovery 

mechanisms to maintain continuous availability and 

prevent data loss during failures or cyberattacks. 

Real-time monitoring tools are integrated to detect 

suspicious activities and generate security alerts 

instantly. Furthermore, the scalable cloud 

infrastructure supports high availability, fault 

tolerance, and efficient handling of large healthcare 

datasets, making Health SafeCloud a secure, 

reliable, and future-ready healthcare management 

framework.  

 

 

 

V. RESULTS 
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VI. CONCLUSION 

Health SafeCloud: Privacy-First Cloud Framework 

for Secure EHR Sharing provides a secure, scalable, 

and efficient solution for managing Electronic 

Health Records in modern digital healthcare 

environments. The rapid adoption of cloud 

computing in healthcare has improved accessibility 

and operational efficiency, but it has also introduced 

serious challenges related to data privacy, 

cyberattacks, unauthorized access, insider threats, 

and secure data sharing. The proposed framework 

successfully addresses these challenges by 

integrating advanced encryption techniques, secure 

authentication mechanisms, trusted authority 

verification, role-based access control, secure key 

management, and patient-centric privacy protection. 

By encrypting medical records before storing them 

in the cloud, the framework ensures that sensitive 

patient information remains confidential and 

protected from unauthorized users, including cloud 

service providers. The system empowers patients by 

allowing them to control access permissions to their 

health records, improving transparency, trust, and 

accountability in healthcare data management. In 

addition, the framework supports secure 

interoperability between healthcare institutions, 

enabling safe and efficient sharing of patient 

information for accurate diagnosis and treatment. 

Features such as multi-factor authentication, audit 

logging, real-time monitoring, backup and disaster 

recovery, and intelligent threat detection further 

strengthen system reliability and security. The 

scalable cloud architecture efficiently handles large 

volumes of healthcare data while maintaining high 

performance and availability. Furthermore, the 

framework supports integration with modern 

technologies such as IoT devices and AI-driven 

analytics, enabling advanced healthcare services and 

future scalability. Overall, Health SafeCloud 

enhances data confidentiality, integrity, availability, 

operational efficiency, and patient trust while 

ensuring compliance with healthcare regulations, 

making it a reliable, future-ready, and 
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comprehensive solution for secure healthcare data 

management.  
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