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Healthcare institutions face unprecedented finan-
cial pressures as potential federal budget cuts 
threaten Medicare and Medicaid funding. 

According to the latest CMS National Health Expendi-
ture Data, these programs represent significant revenue 
streams, with Medicare accounting for 21% and Medicaid 
for 18% of total national health expenditures.1 More crit-
ically, Medicare and Medicaid together account for more 
than 60% of all care provided by hospitals, with Medi-
care alone accounting for 44% of hospital care revenue.2 
Recent polls indicate that transparency in healthcare data 
handling is a primary concern, with 61% of Americans 
expressing distrust in how their health information is 
managed and protected.3 Despite strong public support 
for healthcare modernization—with 72% of Americans 
believing current health information systems need signif-
icant improvement3—healthcare providers must prepare 
for the reality of reductions in traditional revenue sources 
while addressing these trust concerns. 

Blockchain in healthcare began as an initiative to 
reduce infrastructure costs in America’s increasingly 
expensive healthcare system.4 Now, it must evolve into 
a crucial mission addressing revenue shortfalls while 
solving fundamental patient concerns. Blockchain tech-
nologies are emerging with solutions that address core 
public concerns: healthcare cost transparency, insurance 
claim efficiency, and prescription drug pricing. Placing 
data “on-chain” creates immutable records that remain 
anchored, malleable, and accessible to patients and 
practitioners while maintaining cryptographic security 
guarantees. 

Medical digital assets fundamentally transform the 
healthcare landscape through their unique capability to 
create immutable, patient-controlled health information. 

This revolution enables real-time health metrics that 
respond dynamically to patient conditions while ensuring 
that the individual—not the institution—remains the sov-
ereign authority over their personal health narrative. By 
encoding patient rights directly into the infrastructure of 
healthcare data management, blockchain creates a para-
digm where information flows freely when authorized but 
remains protected by cryptographic guarantees that con-
ventional systems cannot match. 

From Data Silos to Value Streams: Blockchain’s 
Transformative Potential 
Healthcare organizations operating traditional Enterprise 
Resource Planning (ERP) systems face limitations in data 
interoperability and value extraction.5 The transition 
from centralized systems like EPIC or SAP and Hyper-
ledger to decentralized platforms represents more than 
technological evolution—it’s a fundamental shift in how 
healthcare value is created and distributed. Traditional 
systems create artificial viscosity—resistance to move-
ment and adaptation—with patient data trapped in silos, 
preventing information from flowing to where it generates 
the most value. 

Blockchain technology reduces this viscosity dramat-
ically. When patient data becomes fluid, its potential 
value multiplies across the entire healthcare ecosys-
tem. At the patient-provider level, physicians access 
complete information instantly, reducing redundant 
tests and enabling precise diagnostics. Within health-
care systems, departments coordinate seamlessly with-
out administrative friction. In the research domain, 
patterns emerge across diverse populations while 
maintaining individual privacy protections through 
cryptographic guarantees. 
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The current paradigm—where patients pay for their 
health data’s storage yet have little ownership or control 
over it—stands at a critical juncture. Proposed legislation 
like H.R.8818, the American Privacy Rights Act, could 
fundamentally reshape this landscape by empowering 
patients with increased ownership of their health infor-
mation.6 This shift would force healthcare institutions to 
transition from data custodians to data service providers, 
creating new models of asset distribution. 

Semi-fungible tokens represent a powerful tool in this 
transformation, enabling healthcare providers to track 
and monetize health outcomes beyond traditional clinical 
encounters.7 Unlike standard cryptocurrencies, these spe-
cialized tokens can encode complex health metrics while 
maintaining partial fungibility, creating a new asset class 
specifically designed for healthcare value exchange. Val-
ue-Based Healthcare (VBHC) extends patient monitoring 
beyond single encounters through these tokens, enabling 
treatment efficacy tracking while creating opportunities 
for encrypted, anonymized data containers that advance 
both research and population health outcomes. Clinical 
trial management systems using blockchain technology 
have already demonstrated significant improvements in 
data integrity and process efficiency.7 

Studies indicate that transparent data sharing practices 
could increase patient engagement and improve treatment 
adherence.5 Individuals are awakening to the value of 
their personal health portfolios, with blockchain technol-
ogy offering new pathways for enhanced data stewardship 
and new values for all stakeholders. 

Blockchain-AI Synergy: Creating Fluid Healthcare 
Systems 
While blockchain creates secure, transparent infrastruc-
ture, artificial intelligence amplifies its impact through 
analytical power. The ERC-6551 architecture represents 
a transformative advancement by tokenizing patient 
identity and binding it to functional accounts, turn-
ing static health records into dynamic, programmable 
assets. This approach decreases data viscosity dramati-
cally, allowing information to flow to where it creates the 
most value while maintaining strict permission bound-
aries through smart contracts rather than administrative 
bottlenecks. 

Blockchain can define the parameters of AI for medi-
cal service lines, creating an auditable trail for algorithmic 
decision-making. By recording model versions, training 
parameters, and decision pathways on an immutable led-
ger, blockchain brings transparency to AI systems that 
would otherwise operate as inscrutable black boxes. Smart 
contracts require reliable inputs from trusted sources, and 
AI systems help validate and process real-world health 
data to ensure the integrity of automated healthcare 
processes. 

Consider a diabetes management program where wear-
able devices monitor patient glucose levels continuously. 
AI algorithms detect patterns and potential complica-
tions, while smart contracts automatically adjust treat-
ment protocols when specific thresholds are reached. The 
entire process maintains a blockchain-secured audit trail 
accessible to authorized providers. This marriage of tech-
nologies addresses the notorious “black box” problem in 
healthcare AI—the inability to trace how systems reach 
specific conclusions. Post Quantum Cryptography (PQC) 
confronts temporal causalities in reasoning and reduces 
the risk of “harvest now, decrypt later” attacks. 

Blockchain’s programmable value transforms health-
care delivery by embedding medical veracity within smart 
contract triggers. When sensors indicate a medication 
need, blockchain systems simultaneously verify necessity, 
authorize prescriptions, and execute payment through 
tokenomics—creating verifiable economic consequences 
tied directly to health outcomes. This programmable ver-
ification establishes Proof of Humanity while address-
ing AI’s critical weakness of bias through anchored data 
provenance. This could be seen as the beginning of formal 
framework for standardizing Proof of Need (PoN). 

Patient data monetization becomes more fluid when 
value is established rather than unknown. Research shows 
that 78.6% of patients want to know how their data is 
being used, and 75.9% want transparency about who is 
using their data.8 While patients express concerns about 
data privacy and security, they show increased willingness 
to share data when given transparency and control over 
its use.9 The ERC-6551 architecture creates a framework 
where this value becomes explicit and programmable, 
allowing patients to selectively license anonymized data 
through automated smart contracts. This approach trans-
forms previously static health information into productive 
capital with clearly defined economic parameters, address-
ing patient preferences for opt-in systems and individual 
control over data sharing.10

Decentralized Physical Infrastructure Networks 
(DePINs) represent a crucial advancement in healthcare’s 
technological evolution. These networks connect physical 
sensors and devices to blockchain infrastructure, creating 
verifiable data streams from real-world health monitor-
ing. By implementing W3C standards for Decentralized 
Identifiers (DIDs), healthcare systems can ensure both 
the authenticity of patient identity and the integrity of 
medical data. This approach maintains privacy through 
self-sovereign identity principles while creating new mod-
els for patient participation in their own care. 

The Path Forward: Implementing Blockchain in 
Healthcare 
Why now? The emergence of Web3 and decentralized 
governance structures is reshaping traditional concepts of 
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statehood and service delivery.10 These new forms of digital 
sovereignty create opportunities for reimagining health-
care delivery beyond traditional geographical boundaries 
to digital boundaries. While conventional healthcare sys-
tems have been bound by nation-state areas, the evolution 
of network-based governance opens new possibilities for 
cross-border healthcare services and global token models 
for payments, research, and telehealth. This evolution is 
reflected in broader societal shifts, as evidenced during the 
recent presidential inauguration, where tech titans stood 
alongside traditional political figures for the first time, 
symbolizing the growing confluence of technological and 
political governance. 

This convergence creates a profound shift in the locus 
of control over one’s health information. As network 
states emerge alongside traditional nation states, citizens 
increasingly navigate dual identities—their geographi-
cal citizenship and their digital sovereignty. Healthcare 
becomes a frontline in this transformation, where indi-
vidual autonomy through blockchain-secured health 
data challenges traditional models of centralized med-
ical authority. The promise of technology materializes 
in verifiable, patient-controlled health records that tran-
scend borders and bureaucracies, creating a new citizenry 
empowered through technological self-determination. 

The “caveat emptor” ethos of Web3, where individu-
als must shoulder the burden of their own due diligence, 
fundamentally fails in healthcare contexts where human 
lives hang in the balance. Blockchain technology cannot 
merely disrupt and iterate in this sensitive domain—it 
must demonstrate wisdom through measurable results 
and unimpeachable business ethics. The promise lies in 
blockchain’s potential to illuminate the shadowy corners 
of medical billing and protected health information, cre-
ating a marketplace where stakeholders—not gatekeep-
ers—determine value. Information liberty exists within 
this framework, but requires active participation to flour-
ish, with healthcare blockchain solutions earning trust 
through competence, not merely demanding it through 
decentralization. 

The tokenization of healthcare data enables each health 
record to function simultaneously as clinical documenta-
tion, research data, reimbursement evidence, and personal 
health narrative—with each layer accessible to different 
stakeholders according to permissions encoded in the 
token itself. This multi-dimensional characteristic allows 
physicians to view diagnostic details while researchers 
access anonymized patterns and patients maintain con-
trol over their complete information, all without duplicat-
ing or fragmenting the underlying record. Studies show 
that transparent data governance structures significantly 
impact patients’ willingness to share their personal health 
information for both care improvement and research 
purposes.11

As healthcare institutions navigate potential Medicare 
and Medicaid funding reductions, blockchain-based finan-
cial mechanisms in healthcare show promise in creating 
new revenue streams while addressing public concerns. 
Token systems enable novel approaches to creating credit 
and securing equipment financing. Patient-centric token 
economies can reduce costs through community pooling 
and staking of established stablecoins. Fully Homomor-
phic Encryption (FHE) creates opportunities for substan-
tial value generation for research hospitals also facing NIH 
overhead funding cuts. Essentially turning cost centers into 
revenue generators.   

The future of healthcare economics lies in the balanced 
integration of traditional healthcare delivery with emerg-
ing blockchain solutions. Success will be measured not 
just in revenue generation but in tangible improvements 
to healthcare accessibility, transparency, and efficiency. 
Global institutions are already demonstrating that block-
chain integration can simultaneously address revenue 
shortfalls and fundamental patient concerns, paving the 
way for a more sustainable and transparent healthcare 
system that places patients at the center of their own 
health data ecosystem while navigating the complex inter-
section of digital and geographic sovereignty. 
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