
Quantum-Guided Precision 
Medicine
Real-Time Micro-Cannula Tracking and Treatment Optimization using 

Quantum Diamond NV Centers and AI Integration

Revolutionizing subcutaneous interventions through quantum sensing 

technology
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The Clinical Challenge: Operating in the Dark

Current Reality

Critical procedures rely on precise micro-cannula placement in 

subcutaneous tissue, yet practitioners operate essentially blind.

Dermal fillers requiring even distribution

Targeted drug delivery for biologics

Fat grafting and liposuction precision

The Critical Gap

No real-time feedback on exact cannula position or substance distribution leads to uneven treatment and suboptimal outcomes.
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Our Vision: From Blind to 
Guided

The Tracker
Quantum diamond NV magnetic 

sensor for unparalleled 

precision detection

The Beacon
Magnetic micro-tag seamlessly 

integrated into disposable 

micro-cannula

The Brain
AI engine interpreting sensor data for real-time procedural mapping

Goal: Achieve millimeter-scale precision tracking with automated 

identification of under-treated zones.
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Quantum Diamond NV 
Centers: The Technology 
Foundation

What is an NV Center?

A naturally occurring atomic-scale defect in 

diamond - a quantum spin exquisitely 

sensitive to magnetic fields.

The Sensing Process

Green laser prepares NV center spins1.

Microwave pulses manipulate spin 

states

2.

Magnetic fields alter resonance 

frequency

3.

Red photoluminescence indicates field 

strength

4.

High Sensitivity

Detects microscopic 

magnetic signatures

Spatial Resolution

Sub-millimeter 

accuracy positioning

Biocompatibility

Diamond is inert and 

tissue-safe

Room 
Temperature

No complex cooling 

requirements
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Real-Time Cannula Tracking System
01

Tagged Cannula
Microscopic magnetic marker embedded 

near disposable micro-cannula tip

02

External Sensor Array
Compact, hand-held device containing 

diamond NV sensor placed on skin surface

03

Real-Time Localization
Continuous magnetic field vector 

measurement from embedded tag

04

3D Positioning
Advanced algorithms calculate precise coordinates and 

orientation within tissue

05

Live Visualization
High-resolution display shows real-time cannula position and 

trajectory
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AI-Powered Treatment 
Intelligence

Real-Time Injection 
Mapping

The AI engine correlates cannula 

position with injection events, 

creating a cumulative 3D 

volumetric treatment map.

Pressure sensor integration

Layer-by-layer volume tracking

Continuous coverage analysis

Intelligent Gap 
Analysis

AI compares real-time treatment 

against predefined targets using 

anatomical models and ideal 

patterns.

Under-treated area 

identification

Vascular proximity prediction

Visual and auditory feedback
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Integrated Clinical Workflow

1
Plan

Define target treatment area on patient-specific 3D anatomical 

model

2
Insert & Track

Deploy tagged micro-cannula with continuous NV sensor 

monitoring

3
Map & Analyze

AI builds treatment map and provides real-time coverage 

analysis

4
Guide & Complete

Visual guidance ensures optimal coverage with safety alerts 

and verification

Green Zone: Adequately treated 

areas

Yellow Zone: Requires attention

Red Alert: Potential risk zones
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Transformative Clinical Benefits

For Practitioners

Unprecedented precision beyond 

guesswork

Enhanced procedural safety

Consistent optimal outcomes

Objective documentation

For Patients

Increased safety and confidence

Predictable superior results

Reduced revision procedures

Minimized complications

For Healthcare

Democratized expertise

Standardized best practices

Data-driven refinement

Training enhancement

"Bridging quantum physics and clinical practice to solve fundamental challenges in subcutaneous interventions."
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The Future of Precision 
Medicine

1 Near Term

Clinical validation and regulatory approval for aesthetic and 

dermatological applications

2 Mid Term

Sensor miniaturization for endoscopic and catheter-based 

interventions

3 Long Term
Robotic integration and expansion into neurology, cardiology, 

and oncology

Vision Statement: We are adding a new sense to medicine4

magnetic sight4guided by intelligent algorithms to deliver 

unprecedented standards of care.
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Thank You

Questions & Discussion
Ready to explore quantum-

guided precision medicine 

applications

Partnership 
Opportunities
Clinical validation and 

technology development 

collaborations

Research Initiatives
Join us in revolutionizing image-guided intervention technology

Contact information and collaboration details available upon request

https://gamma.app/?utm_source=made-with-gamma

