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Abstract 

This article examines a security model for medical electronic cards (e-cards) 

based on blockchain technology and its role in ensuring the confidentiality, 

integrity, and availability of medical data. The application of blockchain 

mechanisms in the management of medical e-cards is analyzed, including 

decentralized data storage, cryptographic protection, and access control. The 

study demonstrates that blockchain-backed security models significantly reduce 

the risk of data breaches, unauthorized access, and information manipulation. 

Research findings indicate that integrating blockchain technology into medical e-

card systems improves trust, data transparency, and the overall reliability of 

digital healthcare services. 
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Introduction:  

The rapid digitalization of healthcare systems has led to the widespread adoption 

of electronic medical documentation, including medical electronic cards (e-

cards). These digital records store sensitive patient information such as personal 

data, medical history, diagnostic results, and treatment plans. While medical e-

cards significantly improve accessibility and efficiency in healthcare services, 

they also raise serious concerns regarding data security, privacy, and 

unauthorized access. 

Traditional centralized medical information systems are vulnerable to 

cyberattacks, data manipulation, and system failures. In such systems, a single 

point of failure can lead to large-scale data breaches, compromising patient 

confidentiality and trust. Therefore, ensuring the security and integrity of medical 

e-cards has become a critical challenge for modern healthcare systems. 

Blockchain technology has emerged as a promising solution to these challenges 

due to its decentralized structure, immutability, and cryptographic security 

mechanisms. By leveraging blockchain, medical e-card systems can achieve 

enhanced data protection, transparent access control, and reliable data sharing 

among authorized healthcare providers. This article explores the application of a 

blockchain-backed security model for medical e-cards and evaluates its 

effectiveness in strengthening healthcare information security. 

 

Literature Review:  

Scientific literature highlights blockchain technology as a transformative 

innovation for secure data management in healthcare systems. Researchers 

emphasize that blockchain’s decentralized ledger eliminates the need for a central 

authority, reducing the risk of data tampering and unauthorized modifications. 

Each transaction recorded on the blockchain is time-stamped, encrypted, and 

linked to previous records, ensuring data integrity and traceability. 
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Studies on medical e-card systems indicate that traditional security mechanisms, 

such as password-based authentication and centralized databases, are insufficient 

to protect sensitive health information. Literature suggests that blockchain-based 

identity management and smart contracts can provide fine-grained access control, 

allowing only authorized medical personnel to view or modify patient data. This 

approach enhances patient privacy and supports compliance with data protection 

regulations. 

Furthermore, research demonstrates that blockchain improves interoperability 

between healthcare institutions by enabling secure data exchange without 

compromising confidentiality. Scholars also note that blockchain-backed medical 

systems increase patient trust, as individuals gain greater control over their 

personal medical data. 

Overall, the literature confirms that blockchain technology offers a robust 

framework for enhancing security, transparency, and reliability in medical e-card 

systems. 

 

Methodology 

This study employed an analytical and comparative research methodology to 

assess the effectiveness of a blockchain-backed security model for medical e-

cards. The analytical method was used to examine existing scientific literature, 

technical reports, and case studies related to blockchain applications in healthcare 

data security. Through this analysis, key security principles and technological 

features of blockchain were identified and evaluated. 

The comparative method was applied to compare traditional centralized medical 

e-card systems with blockchain-based models. Factors such as data integrity, 

access control, resistance to cyberattacks, and system reliability were analyzed. 

Additionally, the study reviewed practical implementations of blockchain-based 

healthcare solutions in different countries to assess their performance and 

scalability. 
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The research also incorporated a conceptual model analysis, illustrating how 

blockchain components—such as distributed ledgers, cryptographic hashing, and 

smart contracts—can be integrated into medical e-card systems. This approach 

allowed for an evaluation of how blockchain technology addresses security 

challenges in real-world healthcare environments. 

 

Results:  

The results of the study indicate that blockchain-backed security models 

significantly enhance the protection of medical e-card data. One of the key 

findings is that decentralized data storage eliminates single points of failure, 

making the system more resilient to cyberattacks and data loss. Medical records 

stored on the blockchain cannot be altered without consensus from the network, 

ensuring data integrity and authenticity. 

The implementation of cryptographic mechanisms, such as public-key encryption 

and digital signatures, was found to effectively prevent unauthorized access to 

medical e-cards. Access control managed through smart contracts allows 

healthcare providers to view or update patient information only with proper 

authorization, thereby strengthening privacy protection. 

The study also found that blockchain improves transparency and traceability in 

medical data management. Every access or modification of a medical e-card is 

recorded on the blockchain, creating an immutable audit trail. This feature 

enhances accountability and supports legal and ethical requirements in healthcare 

information management. 

 

Discussion:  

Despite its advantages, the implementation of blockchain-based security models 

in medical e-card systems presents certain challenges. Scalability remains a 

significant issue, as blockchain networks may experience performance 

limitations when processing large volumes of medical data. Additionally, the 
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integration of blockchain technology requires substantial technical expertise and 

financial investment. 

Data privacy regulations and legal frameworks must also be carefully considered, 

as storing medical data on distributed ledgers raises questions about compliance 

with national and international data protection laws. Moreover, healthcare 

professionals may require additional training to effectively use blockchain-based 

systems. 

Nevertheless, the benefits of blockchain-backed medical e-cards outweigh these 

challenges. Enhanced security, improved trust, and transparent data management 

make blockchain a highly suitable technology for protecting sensitive healthcare 

information. Addressing technical and regulatory issues through optimized 

system design and supportive policies will further strengthen the adoption of 

blockchain in healthcare. 

 

Conclusion:  

In conclusion, blockchain-backed security models offer a reliable and effective 

solution for protecting medical e-cards in modern healthcare systems. By 

ensuring data integrity, confidentiality, and transparent access control, 

blockchain technology addresses critical security challenges associated with 

digital medical records. 

The decentralized nature of blockchain reduces the risk of data breaches and 

enhances system reliability. 

It is recommended that healthcare institutions consider adopting blockchain-

based medical e-card systems to improve information security and patient trust. 

Additionally, investment in technical infrastructure and professional training is 

essential to ensure successful implementation. The integration of blockchain 

technology into medical information systems represents a significant step toward 

secure, transparent, and sustainable digital healthcare development. 
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