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Introduction

The healthcare industry has long lagged behind other sectors in embracing digit
transformation. Despite significant investment and regulatory push, electronic h
records (EHRs) remain siloed within proprietary systems maintained by major he
IT vendors. These include Epic, Cerner, Allscripts, and MEDITECH, among oth
The 21st Century Cures Act and subsequent regulatory mandates have forced he
systems to adopt open APIs, promoting interoperability and access to healthcare
The Fast Healthcare Interoperability Resources (FHIR) standard has emerged as 
leading framework to achieve this goal. However, security and trust issues relate
data access and sharing remain significant barriers to realizing a truly interopera
healthcare ecosystem.

This essay explores an innovative platform that aims to bridge this gap by combi
FHIR with distributed ledger technology (DLT), specifically a permissioned
blockchain architecture. This platform, hereafter referred to as “the Platform,”
introduces a novel approach to managing patient consent, identity verification, a
secure data exchange within and across healthcare networks. It leverages certifie
self-sovereign identities (CSIDs) and blockchain-based transaction logs to create
robust trust framework for healthcare data interoperability.

Product Capabilities



1. Certified Self-Sovereign Identities (CSIDs)

At the core of the Platform is the CSID concept, which allows patients to contro
healthcare data access directly. Unlike traditional authentication methods that r
OAuth2, CSIDs provide a higher level of security and trust. They enable:

Granular Consent Management: Patients can authorize specific data-sharin
scenarios with precise permissions.

Enhanced Authentication: By integrating biometric authentication (e.g.,
fingerprint and face recognition) and third-party identity management servi

Self-Management of Permissions: Patients can write consents directly into 
blockchain, enabling a decentralized and immutable record of data access
permissions.

2. Supplemental Method of Open Access Control (SMOAC)

The SMOAC protocol extends traditional OAuth2 authentication methods by
embedding patient consents and permissions into the blockchain. This method a

Immutable Audit Trails: Every access request and data transaction is logged
distributed ledger.

Dynamic Trust Management: The platform supports different levels of trus
validation, from patient-generated data to third-party app interactions.

Compliance with HIPAA and Other Regulations: The audit and consent
mechanisms facilitate adherence to stringent privacy and security regulation

3. Blockchain-Enabled Data Exchange

The Platform employs a permissioned blockchain where nodes in the network in
healthcare providers, app developers, and other healthcare stakeholders. Key fea
include:

Peer-to-Peer Data Sharing: Hospitals and health systems can share data dir
without relying on centralized health information exchanges (HIEs).



Data Provenance and Integrity: Blockchain’s immutable nature ensures that
source and integrity are verifiable.

Smart Contract Automation: Permissions and access controls are enforced
programmatically through smart contracts, reducing administrative overhea
potential human error.

4. Application Development Interface

The Platform offers a standardized interface for app developers, enabling them t
create healthcare applications that interact securely with EHR systems. This inte
is particularly designed for:

SMART on FHIR Integration: Allowing apps to interact seamlessly with exi
FHIR-based systems.

Monetization Opportunities: Developers can access advanced security and t
features through a proprietary API, enabling them to build premium applica

Architectural Overview

1. Permissioned Blockchain Infrastructure

The blockchain architecture is designed as a consortium model where healthcare
industry participants act as nodes. This setup allows:

Decentralized Identity Management: Patients’ identities are managed witho
central authority, reducing the risk of single points of failure.

Tiered Network Participation: The architecture supports different levels of
participation, from full read/write nodes to passive validation nodes, enablin
flexible and scalable governance model.

2. FHIR Integration Layer

The Platform’s integration layer maps FHIR resources into blockchain transactio
This includes:



Resource Management: The system can handle various FHIR resources such
clinical data, consent forms, and metadata.

RESTful API Design: The APIs use REST architecture, facilitating
interoperability with existing EHR systems.

3. CSID and SMOAC Engine

This engine is responsible for:

Generating Digital Badges (Health Badges): These badges serve as cryptogra
representations of patient consent and identity.

Executing Smart Contracts: The smart contracts handle authentication and
authorization dynamically based on blockchain-logged consents.

4. Digital Wallet and Client Application

The platform includes a digital wallet that integrates with mobile devices, enabl

Biometric Authentication: Utilizes native device security features.

User Interface for Consent Management: Patients can manage their health 
permissions directly from their smartphones.

Market Opportunity

The market opportunity for the Platform is substantial, driven by several conver
trends:

Regulatory Mandates: The push for open APIs and anti-information blockin
regulations creates a fertile ground for solutions that enable interoperability

Healthcare Cost Containment: By reducing administrative overhead and
enhancing patient engagement, the Platform can contribute to cost savings,
particularly in value-based care models.

Decentralized Data Models: As healthcare organizations seek to break down
silos, a blockchain-enabled data sharing framework offers a compelling valu



proposition.

Potential Market Segments

1. Integrated Delivery Networks (IDNs): These organizations are primary targe
they struggle with EHR interoperability and data exchange costs.

2. App Developers: The Platform’s developer interface opens a new market for
healthcare applications that require high levels of data security and trust.

3. Payers and Insurers: These stakeholders could leverage the Platform for sec
and auditable data exchanges in claims processing and care management.

Business Models

The Platform contemplates several monetization strategies:

Transaction Fees: Each blockchain transaction (e.g., data access, consent up
generates a fee.

Professional Services: Consulting and support services for integrating the
Platform with existing EHR systems.

Software Licensing: While the blockchain itself is open-source, advanced fe
such as CSID management and smart contract tools are proprietary and lice
to enterprise customers.

Consortium Memberships: The Platform may charge fees for joining the
blockchain network, offering governance and compliance tools as part of the
package.

Initial Go-to-Market Strategy

The initial deployment involves a pilot program with a leading academic health
system, focusing on a minimum viable product (MVP) to demonstrate:

Decentralized Consent Management: Using blockchain to manage patient
consents for receiving prescription information via text messages.



Scalability Testing: The pilot will validate the system’s ability to handle real
world data volumes and transaction rates.

Following the pilot, the strategy includes:

Regional Expansion: From the initial pilot site to surrounding health system

Broader Rollout: Extending to national healthcare networks, focusing on sys
that are early adopters of FHIR and blockchain technologies.

Conclusion

The Platform presents a transformative approach to healthcare data interoperab
blending the technical strengths of FHIR with the trust and security benefits of
blockchain. By enabling certified self-sovereign identities and granular consent
management, it offers a robust solution to the persistent challenges of data shari
privacy, and security. The initial pilot project, coupled with a scalable business m
positions the Platform well to capitalize on the evolving regulatory and market
dynamics of the healthcare industry. With a potential revenue model exceeding $
million within three years and the promise of broader applicability beyond healt
the Platform represents a significant opportunity for stakeholders in the digital 
ecosystem.
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