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Alzheimer’s disease accounts for 60–80% of global dementia
cases. 
In Southeast Asia, prevalence rose from 29,000 (1990) →
95,000 (2021).
Diagnosis often occurs too late, when irreversible
neurodegeneration has already set in.

Current diagnostics rely heavily on symptoms and volumetric
MRI, detecting disease only after irreversible brain damage.

Even with advances like CNNs, ResNets, and Vision
Transformers, challenges remain:

Limited and imbalanced datasets
High computational costs
Low clinical interpretability and generalizability in low-
resource settings

IDENTIFYING THE PROBLEM



Clinically accessible even on
older MRI systems common in

rural hospitals

Accurate and interpretable
using quantum-derived

biomarkers

Computationally efficient for
use with smaller Southeast

Asian datasets
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TARGETS

Enable early-stage Alzheimer’s
prediction before severe cognitive

decline.

Develop a quantum-enhanced
diagnostic model that is:



Quantum Feature
Embedding 

+
Stage Classifier

QCNN

MRI Scan

EES Score
Calculation

2-3 year AD
Conversion

Predictor
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Pre-Processing

Brain Region
 Segmentation

LightU-Net

OUR METHOD



EES (Entanglement Entropy Score) is a quantum-inspired
metric derived from MRI slices. It quantifies how disordered or
entangled a brain region appears [1][2]. 

As Alzheimer’s progresses, the brain’s spatial structure
becomes noisier and more disorganized, especially in critical
regions like the hippocampus. 

This increases entanglement in the quantum state → higher EES.
Thus, EES could serve as a stage-sensitive biomarker. 

[1] Babu, A., Ghatnekar, Saurabh G, Saxena, A., & Mandal, D. (2024). Can Entanglement-enhanced Quantum Kernels Improve Data Classification? ArXiv (Cornell University). https://doi.org/10.48550/arxiv.2406.0194
[2] Belanche-Muñoz, L. A., & Wiejacha, M. (2023). Analysis of Kernel Matrices via the von Neumann Entropy and Its Relation to RVM Performances. Entropy, 25(1), 154. https://doi.org/10.3390/e25010154

OUR METHOD- ENTANGLEMENT ENTROPY SCORE



OUR METHOD

Phase 1 (Clinical Validation)
(1-2 YEARS)

 Collaborate with neuroscience labs using  
datasets in South East Asia 

Phase 2 
(3-4 YEARS)

Integrate via cloud with SEA hospitals/clinics.

Phase 3 (Global Collaboration)
(5-6+ Years)

Scale to LMICs and global partners.



2025.11.19 Singapore ASEAN IVO Forum 2025

Developing Qu-Alz requires
collaboration between

quantum research, clinics, and
governments.

Targets early detection and
reduces burden of Alzheimers

Qu-Alz enables cutting-
edge medical technology,

driving innovation in
healthcare infrastructure.

By enabling affordable,
accessible, and early-stage
Alzheimer’s prediction, we
bridge the diagnostic gap
between high- and low-

resource settings in SE Asia

IMPACTS
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OUTCOMES

Developed Qu-Alz prototype with EES metric and hybrid LightU-Net + QCNN architecture.

https://drive.google.com/file/d/1VnYx8GrsQ_RTE0VKjCUbmoR_bjvI232j/view?usp=sharing
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OUTCOMES

Create a regional Alzheimer’s MRI
dataset and designed a cloud-based

platform for hospital integration.

Establish multinational research team
and training programs in quantum AI

for healthcare.

 Produce publications on
entanglement-based entropy in
biomedical feature extraction.🧠 Parkinson’s disease

(PD)
🧩Huntington’s disease

(HD)
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CONCLUSION

🎯Targets
 Early, accurate, and accessible Alzheimer’s
detection in Southeast Asia using quantum-

enhanced MRI analysis.

⚙️Method
Integrates classical and quantum models

using EES as a novel biomarker for
Alzheimer’s stages.

🔬Scientific & Societal Impact
Introduce quantum diagnostic tool for small

datasets and standard MRI, promoting regional
health equity.

🌏Future Outlook
Validate clinically, expand the framework to
other neurodegenerative diseases and scale

through ASEAN collaborative networks.
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