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DURABLE-I STUDY:

DIELECTRIC UNRAVELLING OF RADIOFREQUENCY ABLATION EFFECTIVENESS

Study Purpose

The purpose of this study is to evaluate real-time gap detection using EPD D700
dielectric sensing compared with customary electrical“isolation tests ani'
Adenosine infusion at the end of the procedure. Furtherrore, safety, usability aid
clinical applicability of the system for guided AF ablaticnvill be confirmed.

Study Design

Prospective, single-center, non-randomiz2d, non-blinded, ope’ iapel, ard zingle
arm study.

All procedures will be performed under Cagr 0.3 guida~cn for the lieatment of
atrial fibrillation (AF). The EPDL 700 sysiom will be vseitinterchsinganly, to record
pre-, during and immediat - post-olation tissue character sc'cs and compute
likelihood of lesion trai.smurality~ad permanancy. Additionally, D700 system
safety, feasibility, usahiiity and ciirical applicahiticy will be cocumented.

The entire proccdure will be condusted as cuctomary, using standard and
approved off.thie-shelf “eauipment (hady swiface electrodes, diagnostic and
irrigated ahlation cathete s, RF gencretor ana recording system), in a completely
clinicallvancependent manner fiom the T-D D700 system. The physician will
neither use nor rely on any cf the D70 ).zystem output for clinical decision making
anc vl be blinded to the /00 lesion assessment forecasts. One month following
tiie initial procedure, a 1=peated wihcedure will be performed for gap detection

and its results will o= vorrelatec «with the D700 predictions.

Study Panulaticn

Twenty tour Paro..vsmal Atrial-Fibrillation (PAF) patients, amenable to catheter-
basod. AF ablation therapy comprising of Pulmonary Veins Isolation (PVI). We
suggpest that 4 will patients decline to participate. The overall number of patients
in the study is twenty.

Key Inclusion Criteria
1. Male or female patients, age > 18 and < 80 years.

2. Paroxysmal atrial fibrillation (PAF)
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3. Able to provide written informed consent form to participate in the
study, prior to any study related procedures.

4. Able and willing to comply with the study protocol requirements.

5. A female subject is eligible if not of child bearing potential or has a
negative pregnancy test within the previous 7 days.

Key Exclusion Criteria

1. Any planned surgical or endovascular interveptiar, within 30 days kefoi»
or after the index procedures.

2. Subject is enrolled in another drug or cavice study protocol tha* has not
reached its primary endpoint.

3. Previous AF ablation therapy.

4. Clinical evidence of active Coronary isctiainia, sigiificant Valvulir heart
disease, or hemodynamically significant congenitzi cardiac.cky ormality.

5. Patient had experienicd myoceardial infe'ciion (ML), stioke (CVA) or
transient ischemic a.tack (T 8} or other nouiological dizturbances.

Patient has ~.vacemakzr.

6

7. Thrombidetected in the heart.

8. Life-cansctancyvivss than 12 mianths.
9

knc wn sevaie renal insoficiency.

10. Known allergy to lacine.

Baseline Assesstient

= Eligibility according.tu inclusion and exclusion criteria.
x  Qbtaiiing signed niormed Consent Form (ICF).
=  Dempgraphics.
=~ Medical history.
+ . Concomitant medications.
« Disease oriented physical examination including vital signs.
= 12 lead ECG.
= Standard laboratory tests;
= Complete blood count
= Coagulation studies if appropriate
= Serum creatinine and electrolytes

= Liver function tests \] ,
= CRP A 4 S TE R

= TTE or TEE.
= Pregnancy test, if applicable.
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Study procedures

Cardiac CT (pre-procedure imaging) or MR,
CT/MR post-processing and analysis at EPD Research (Caesarea, Israel):
o Cardiac chambers’ segmentation

C

Electrical fields computation

o Optional recommended PVI ablation lines

o Optional preliminary lesion forecast at the pa.»? ‘evel

Forwarding the ready to use pre-planned data te ihe site.
First AF ablation procedure (Figure 1):

EPD D700 system installed in the EF -atti-lab.
Deployment of body surface electiodes (patches) by the ocai EP
technician/nurse under supensian of EPD Research fesm inemkers,
to be used later by both thz 2, n703 and EPD D700 sy.tem,
interchangeably, accordir,z 10 the dirgrams in Anpendix 1.
Deployment of BWI hoaysurface niagnetic scrizors accerding to the

@]
@]

(0}

customary setup grucelines

Connecting the 1hcimoCool SmartTouch eblationcadheter via the
commercia'ly available 2<tension czvios to the .AR103 system

according tu.ine diagrars in Apoanidix 1.
Connectirg the Suockert RF abletion gene ator to the CARTO3 system
according to tho diagramsin Aopendivl,
Reg'stration o (e pre-iacauired 30 “T'or MR images of the Right

Alrium+R+ ) wvith EPC L 7CT, using CARTOMERGE module.

Registration of the vra-acauired 3D CT or MR images of the RA with
EPD D700 systeriunder fizoroscopy and or CARTO3-guidance.
Performanec of lranssautel Procedure under fluoroscopy and/or
ultrasound (TEE or IC) suidance.
Registiation of the p.e-acquired 3D CT or MR images of the Left
Atium (LA) and Tulmonary Veins (PVs) with CARTO3 using

CARTOMERGE m.odule.

Kegistralicn of the pre-acquired 3D CT or MR images of the LA and
PVsuiith €PD D700 system under fluoroscopy or CARTO3-guidance.
Targeted navigation inside the LA and reaching the 1%, either user-
determined or computer recommended, point of the 1* preplanned

PVI ablation lines.

Performing the specific ablation strategy while ascertaining
contiguity using VISITAG module, i.e. 5-6 mm between consecutive
ablation points, and moving along the PVI line systematically in
preplanned continuous order. The specific ablation parameters to be
used, i.e. 30 W 30 and 25W a30 sec in anterior and posterior LA wall,
respectively; as well as the desired Ablation Index to be reached, will
be determined solely by the operator regardless of the system’s

recommendation.

4
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o Before, during and immediately after each ablation point, the EPD
D700 system will record (for a few seconds) specific dielectric
characteristics from the catheter tip. These readings, reflecting
estimated transmurality and probability of the lesion’s permanency,
will be analyzed in the post-procedure phase and will not be
considered by the user during the procedure.

o Thirty minutes after the completion of the full ablation plan, a formal
acute electrical isolation test will be performed to identify remaining
gaps.

o IV Adenosine infusion, a bolus of 12-18mg, /'l Le performed to
identify additional existing dormant conduccon.

o Touch-up ablations will be added accoraing to the two previcus tests’
findings.

o The procedure will be concluded ¢ty after the physici=n hcs decided
there are currently no remainire identifiable gaps ana the PVl ic
based on current knowled zc, - deemer-durable.

DURABLE - I'1™ Proceaure

o = A

R Pre-Acquire ¢
Cardiac CT/*1.* In aging
CarTO3 I g et - 4 = D700
CARTOME: <F [ 7.+ O ™anning / EM+T Analysis ]
_—_ .W e Y - _‘ = N7
[_ 1A Regist "o,/ Aavigatior | v Swift Registration/ Navigation
Transseptal & . N\ - J
‘undar X»ray/Eﬂ_\ - v 7o =
= _;l LA +.* 5 n gistration/ ¢, ation *[ LA + PVs Registration/Navigation
2 :\ =i p— M
[ Stable catheta) ~.¢ blation site J Pre-ablation Lesion Assessment

aolation genera’ o Online Ablation Monitoring

@( . T—_J (DL =

—_

AN Al o\,
[ 3 Tk l Immediate Post-ablation
S ble cathe_& av . blation site _l Lesion Assessment (Palnt level)
\a
d Touch-up
l Acut " k.~ rical Isolation Test J;j Ablation

R

- -

= [ Touch-up
[_ Normant Conduction Test Fj Ablation

Figure 1: Step-by-step 1% procedure, using both CARTO3 and D700 interchangeably.
g Y

= Second AF ablation procedure (Figure 2):
o The second procedure will be conducted 1 month after the initial
procedure in a similar set up under CARTO3 guidance.
o After repeated registration, with the previous pre-acquired 3D image,
the LA will be remapped.
o In order to functionally identify existing gaps, remaining gaps will be
sought for by electrical functional test.
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o If such gaps will be encountered, the physician will apply the
customary touch-up approach.
o The location of gaps around the PVs will be reported in 8-16
segments (Figure 3).
DURABLE - |, 2" Procedure
Pre-Acquired
Cardiac CT/MR ) i
CARTO3 jatanire FUNEIREE A D700
\4 — LR v
[ CARTOMERGE Ei D Manning / EM+T Analysis '
T ;‘_'.' T =
¥ L RA Registration/ Navigation ] l "ASwiftRegistmtion/ Navi ati n ]
Transseptal

{under X-ray/ICE) - —_—- \
L] LA+PVsRegistration/Navigation > LA + PVs Registration/N. <igation \
2 AlZ 1 -""' 4 -~
Functional Gap Detection .! Pre-ablatic L.sion Assessrier t ]

\ - L Q. o - —

) N/ e =

Re-isolation Ablation Gﬂnerauon—] 1 [_ Q 1~ Ablation Mo~"turing
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Figure 2: Step-by-sten ..nd proicuure, gon de ection and re-isolation.
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Figure 3: Data collection around PVs. (A) Dat

LEFT PULMONARY VEINS

a collection at 8 numbered sections: 1,9

— superior; 2, 16 — anterior superior; 3, 15 — anterior middle; 4, 14 — anterior inferior;

5, 13 —inferior; 6, 12 — posterior inferior; 7, 1

(=)

1 — posterior middle; 8, 10 — posterior
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superior; (B) Sections 2, 3, 4 and 14, 15, 16 were grouped, respectively, into left and
right anterior segmentsand 6,7, 8 and 10, 11, 12 were grouped, respectively, into
left and right posterior segments.

Data to be collected during the procedures:

= Qverall procedure time.

= QOverall EPD D700 set up time.

= Fluoroscopy time.

= Acute (during and immediately after the proeedure) AE/SAE Evaluation.

= Full CARTO3 location data (CARTO3 exportitic).

= Full CarTo3 Point List and Tags.

= Pre-ablation, during and Immediat> tost-ablation lesion'assessment at 2ach
ablation point.

= Each ablation site location will be tage2d on bot*aRTO3, ze2 EPD D700
maps.

= As SmartTouch® is usea wontact force data wiil also be recurded.

& Recording system dcta.
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Appendix 1: CArRT03 and EPD D700 operating in-tandem

This appendix describes the connection between D700 system and CARTO3 (Biosense
Webster JNJ) system that was especially developed in order to enable temporary
operation of the two systems in-tandem. This is a requirement that must be met
merely in the interim phase until users gain full confidence in D700’s accuracy and
reliability. The connection between the two systems is accomplished by two EPD
external boxes:
- EPD CARrTO3 Cat box
- EPD CArtO3 Patch box
There are two operational modes enabled while using tlieze connection boxes.
a. CARTO3 mode:
In this mode the CARTO3 is connected as stindalone system and ratains all its
customary functionalities using both EM urd Impedance-based lo-alization.
b. D700 mode:
In this mode the system toggles t*i= F.F generator and the bady surfzce
patches to the D700 system, wnil= disconri=ct.ng the (_4RTO3 from the
ablation catheter and the hody surfacer.atches. Dusiiny loads aiv. connected
to CARTO3 system as inputs. In thishaodg, althorglian error message might
appear on CARTO scree.y, the CAXTO3 is still uzingits magn-c'c location and the
navigable catheters equipped v.th a magnetic sensor will still be visualized.

D700 and Caz:03 cornection -~ Top lawval

Figure 1 shows the conneciion betwz2nie twa sysiems,
The continl cable cariizs voltage @rnd Control.sizials for the internal relay box.
The conn=ciion is made by the \wi connectier, boxes:

ErD Cart3 Cat box

The EPD Cart3 <t box is'useu to connect between the ablation catheter, RF
generator, and.the D700 sysiem.

Figure 2 shov/s-the int2.nel connections when the box is set to CARTO3 standalone
mode. In (_ARTO3 stanuaiorie mode the RF generator is connected directly to CARTO3
and the ablation cacheter electrodes C4-C1 are connected directly to CARTO3, The
relzv nosition is set by a control signal from D700. All the relays are hi-voltage
enabled and defibrillation safe.

F.gure 3 shows the box in the D700 mode. The 13 KHz block filter is used to block the
location signals of the D700 from for RF generator low impedance output.

Dummy resistors load are connected to CARTO3 inputs.

EPD Cart3 Patch box

The EPD Cart3 patches box is used to connect between the body surface patches to
CARTO3 or D700 system, interchangeably.

; MASTER
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Figure 4 shows the internal connections when the box is set to CARTO3 mode.
Figure 5 shows the connection when the box is set to D700 mode.

Available Modes

System Mode

Description

Note

Same full performance as
standalone CARTO3 system,
all irdw =lling catheters,
including SmartTouch
aiation catheter, Lascoand
Decapolar diagnost’c
catheters, and a!! cheir
electrodes will L~ visualized
on the CAR"U'screen

CARTO3 in EM location only

CARTO3 only The CARTO3 is connected to
all catheter electrodes, body
surface patches, and RF
generator
|
D700 + i -

The CARTOZ is connected oily
to electremagnetic an'
tempziatire sersolis, ence
the ah.ation catheiar will st
be correctly l<calized anr’
uisplayed o1 tne CARTO
screcn

2.

| AL'ajon cathelar C4-CL

| ~onnectes te-0700, CARTLS is
optional/ zonnected 0
duniriiioad

3.

| RF generat2! is connected to
C1 witk.a biocking filter of
D700 frequencies

4.

| Body surface patches are
I"connected to D700

5.

CARTO3 body surface input is
optionally connected to
dummy load

e N0 RF perfcrirance
degradat or (energy
trans’er) in C1,

e ECG tiznalsof Clto
Catransferred to
recording system
from D700 RS
connection box.

o Error message on
CARTO screen due to
“loss” of impedance
input.

e Non-navigation
diagnostic catheters,
whose visualization
solely depends on
impedance
measurements (body
surface patches
reading the current
injected from the
electrodes on the
catheter), will
temporarily
disappear from the
CARTO screen

e The intra-cardiac
ECG will be displayed
on the recording
system in the
channels reserved
for D700 rather than
the channels

MASTER
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reserved for the
CARTO3

¢ Performing an
ablation under this
mode will be safe
and there’ll be no
associated new risk
to the patient

Supported catheters

CARTO®3
1. NAVISTAR catheter / THERMOCOOL® SF cztiieter
2. THERMOCOOL SMARTTOUCH® catheter
3. LASSO catheter

External Cables used

Therapeutic CARTO® 3 System €ab es:
1. CR3425CT 3 m Cable for eviitiig NAV'STAR® Catheter’ 25 pin black. 24 vin red
2, CR3434CT 3 m Cable fc: THERMOSC O SMARTTO!ICHY Catheter, 24 pin red, 34 pin red
3. 39E43R PIU to Stockurt &P Shuttle Ser erator

MASTER
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RF IN ABL CATIN
CARTO 3 Pli _
) _
g g
RF GENERATOR
CABLE
RF
GENERATOR
STOCKERT
{¢.CARTOS
70 PACH CABLL:
TEF ./ JCOOL CATHETER
CABLE
D700
D700 ABL CABLE
D700 CARTO3 CTRL CABLE

THERMOCOOL / SMART TCUCH
ABLATION CATETHER

BODY SURFACE PATCH'S

17+7700
PAZ i PIN BOX

Figure 1: D700 and CARTO3 connections
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