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personalizertreatmentipathways. However, alongside these opportunities come impor-
tant challenges related to data privacy, interoperability, ethical governance, algorithmic
transparency, and equitable access to digital healthcare technologies. As the neurological
sciences continue to evolve, collaboration between clinicians, engineers, data scientists,
and healthcare policymakers will be essential. Integrating NeuroTech into mainstream
clinical practice requires robust validation studies, standardized regulatory frameworks,
and patient-centered implementation strategies. Furthermore, ensuring accessibility and
affordability of these technologies remains critical, particularly in low- and middle-income
healthcare settings.

This editorial highlights the growing importance of wearable technologies, advanced
brain monitoring systems, and real-world data analytics in shaping the future of neurol-
ogy. NeuroTech innovation has the potential to redefine neurological care by enabling
continuous monitoring, earlier diagnosis, personalized treatment, and improved patient
engagement. The coming decade will likely witness unprecedented integration of digital
technologies into neuroscientific research and clinical neurology, paving the way toward
more connected, data-driven, and precision-focused neurological healthcare.

5. CLINICAL IMPACT
& OUTCOMES

1. WEARABLE TECHNOLOGIES 2. BRAIN MONITORING TECHNOLOGIES

Smartwatch / =
Fitness band

é EEG headband

' . Wearable patch — :l
{ECG, Temp, HRV)
Smart insoles /
GB}I sensors /
ive, Real-time Monitoring

Hand tremor —/
sensors L
3. REAL-WORLD DATA SOURCES
° Wearable devices
Electronic Health Records

Mobile health apps

Parameters Monitored
« Activity & mobility

« Gait & balance

« Tremors

* Sleep patterns.

- Seizure detection

- Heart rate variability

Conti N

Real-World Data (RWD)

+ Longitudinal
+ Heterogeneous
« Large-scale

+ Reflects real-life
patient experience

Patient-reported outcomes. - Supports precision

neurology

Environmental & lifestyle data

@&

Diverse, Continuous, Longitudinal Data

« Cognitive performance |

b\

NEUROTECH
INNOVATION

Connecting Technology
with Neurological Care

@ Portable EEG

Advanced
Neuroimaging
(MRI, fNIRS, PET)

Neural Monitoring
(ICU, Epilepsy)

Brain-Computer
Interfaces

27 Machine Learning
Agorithms.

Deep Learning
Models

B €9

Predictive Analytics

)

I

Digital Biomarkers.
Discovery

Transforming Data

Key Applications
+ Early diagnosis
- Disease monitoring
+ Neurocritical care

+ Seizure detection

+ Cogritive assessment

+ Neurorehabilitation

High-resolution, Partable, Remote Monitaring

4. Al & DATA ANALYTICS

Capabilities
« Pattern recognition
+ Risk prediction

« Disease progression
modeling

« Treatment response
prediction

+ Personalized insights

into Actionable Insights

=

[ 0 FOUNDATION:

Data Security, Privacy, Interoperability, Ethical Governance, Patient Consent

@
)

il

Earlier Diagnosis
& Intervention

Personalized
Treatment

Improved Patient
Outcomes

Reduced Hospitalization
& Healthcare Costs

Empowered Patients
& Better Engagement

Advancing Research
&Precision Neurology

Figure 1. Conceptual framework of NeuroTech innovation in neurology illustrating the integration of
wearable devices, brain monitoring technologies, artificial intelligence, and real-world data analytics
for precision neurological care (Adapted from Esteva et al. [12] and Casson [7]).
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