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Dielectric Sensing for Electrophysiology
Shlomo Ben-Haim, MD Existing 3rd Party EP CathetersKODEX-EPD™ System

• Inventor of Biosense Cartomapping system • EPD Solutions was founded in 2014 to develop a system dedicated to dielectricmeasurements for electrophysiology
• The KODEX-EPD system is designed to be used with validated commerciallyavailable diagnostic and therapeutic catheters and operates within existingworkflows
• Acquired by Philips in June 2018

Source: Medtronic website, Access Point Technologies website.
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Dielectrics(resistive and capacitive properties)have been critical to ourunderstanding of cardiac anatomy,RF ablation, and tissue properties.
RF AblationTissue Properties

Cardiac Anatomy



EPD Solutions: establishing disruptive dielectric imaging modalityWith uniquely differentiated value propositions for EP and CRM
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KODEX: disruptive Imaging Modality Building unique value propositions

Dielectric imaging: breakthrough technology with unique potential for:
• Real-time therapy assessment
 reduced re-do rates

• Simplified navigation
 shorter procedure time

• Fluoroless imaging
 lower/no x-ray exposure

• Open system
 works with all device vendors

Electrophysiology (EP)

Cryoablation RF ablation

Cardiac Rhythm Management (CRM)

HIS bundle pacing CRT implants





Potential application areas of Dielectric Sensing for EP

*Disclaimer: Features labeled “Research” are explored as possible future functionalities, not CE marked / FDA cleared, and not available for sale. Their future availability cannot beguaranteed.

Lesion Classification(Commercial)*

Cryoballoon Occlusion(Commercial)Anatomical Imaging(Commercial)

Wall Thickness(Commercial)*

Mapping – Voltage andActivation (Commercial)

Tissue Contact(Commercial)* CRM Lead Guidance(Research)*

Cryoballoon Visualization(Research)*
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KODEX-EPD Electric fields
Global Fields• Used for anatomy imaging• Generated between bodypatches• Sensed by catheter (andpatches)

Local Fields• Used for local tissue properties• Generated between catheterelectrodes (and patch)• Sensed by catheter (andpatches)

Cardiac Fields• Used for EGM mapping• Sensed by catheter and patches

Source: Internal modeling data Source: Dielectric Imaging explanation
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TEV - System Configuration

Table 1: Catheters and RF generators combinations compatible with Tissue Engagement Viewer

Manufacturer Catheter name / sub type Compatible RF Generator
Biosense Webster THERMOCOOL® SF SmartAblate \ KODEX RF Generator
Boston Scientific BLAZER™ OPEN-IRRIGATED Boston Maestro 4000

Access Point Technologies (APT)
Map-iT™ - Irrigated SmartAblate \ KODEX RF Generator

Triguy SmartAblate \ KODEX RF Generator
Triguy Cool Tip SmartAblate \ KODEX RF Generator

Synaptic RhithmCool W - Irrigated SmartAblate \ KODEX RF Generator
Micro Infusion - RhithmCool V SmartAblate \ KODEX RF Generator

Indication shall be enabled only if the system operates
with the following catheters/RF Generator combinations
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Three levels of TouchThe icon tip displayed in the Tissue Engagement Viewer changes the colour based on predefinedthresholds measured.
High TouchTouchNo Touch
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Tissue Engagement Viewer
• The Tissue Engagement Viewer displays visual feedback based on predefined set ofthresholds.• Displayed near real time

Blood pool

Deep in tissueNo Touch
Normal Touch

High Touch

Illustration of pre-defined thresholds based on bench testing.

Optimal tissue displacement range for ablation should comply with common clinical practice andrelevant guidelines applicable at the time and based on the judgment of the physician.

.5g 5.5g 27.5g 32.5g
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TEV based on tissue displacement

Native sensing

Principle of Operation
• Increased engagement generally results in more tissue displacement
• Requires 30 secs of imaging to create anatomy
• TEV measures the pressure exerted on the tissue by the catheter(Contact Force measures the pressure exerted on the catheter bythe tissue)

Native sensing
A small electrical field in various frequencies isbeing emitted by the indwelling electrodes;
All electrodes are both Transmittersand Receivers

Tissuesurface

Use common clinical practices for real-time verification of catheter locations (such as inspection of intracardiac signals, available imaging modalities, navigatingthe catheter back to a known previously mapped anatomical landmark) throughout the procedure to avoid excessive catheter to tissue displacement.
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Dielectric Response – Fundamentals
Inputs for dielectric response assessment:

Real-time intra-body catheter position

Effective energy delivery (power, time)
Real-time respiration /cardiac phase

Tip-tissue engagement
Dielectric tissue response during ablation
Wall Viewer (Tissue Thickness prior to Tx)

LowDielectric Response (LDR)

High ConfDielectric Response(HDRH)

Transmural

Non-Transmural

Location data Dielectric data RF generator













Grazie


