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WHAT IS NANOKNIFE?
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erapy: What is It?

* The NanoKnife® System is indicated for the surgical ablation
of soft tissue.

* An ablation procedure that uses low energy electrical
pulses to create defects in cell membranes.

* Uses high voltage, but low energy direct current (LEDC) -
does not rely on heat to ablate tissue.

* The process with which LEDC ablates soft tissue is known as
electroporation or irreversible electroporation (IRE).

* Well-suited for patients who have non-resectable soft
tissue disease near critical structures.

% NanoKnife®



achnology Works

The function of a cell membrane
IS to separate the intracellular and
extracellular milieu and to control
the transport processes between
the interior and the exterior of the
cell according to the cell needs.

Electroporation is a way to
Increase cell membrane
permeability by subjecting it to an
electrical field.

% NanoKnife® MLC 375 US Rev A
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Notes:

» White area represents irreversible electroporation (i.e. ablation zone).

* Diagram developed from a mathematical model.

% NanoKnife®

stem Works

* Rapid series of short,
electrical pulses

* Low energy direct current
(LEDC)

* High voltage, but low energy

* Does not rely on heat to
ablate tissue

* Defects (“pores”) created in
cell membrane

* Cell death occurs in the
ablation zone



Note: Cell death occurs in
the pink zones. Irreversible

Electroporation

//

4

Minimum membrane
breakdown

No Electroporation = b \&\\\\

~100us ~20ms

Pulse Length
Delivered via Low Energy Direct Current (LEDC)

Dev, D. Rabussay, D. Widera, G. Hoffman, IEEE Trans. Plasma Sci, 2000
MLC 375 US Rev A



Uses high voltage, low energy electrical pulses to achieve tissue effect
Does not rely on heat to ablate tissue

Poses no heat sink issues

Provides predictable zone of ablation

Allows real-time CT/US imaging of ablated zones

Provides ability to ablate soft tissue at or near critical structures (e.g.,
blood vessels, bile ducts, other tissues containing collagen/elastin)

Provides potential to spare critical structures — vasculature and ducts
remain intact

Ablated tissue removed by the body’s natural processes within weeks
(mimics natural cell death)

Patients report experiencing minimal to no post-procedural pain



1 Month Follow Up

Images courtesy of Dr. G. Narayanan,
University of Miami — Miller School of Medicine



NanoKnife lends itself very well to ablation planning

The mathematical model calculates the programmed ablation
zone which correlates to the hypo echoic image immediately
post-ablation and to gross pathology.

Mathematical model of Ultrasound post-ablation Gross pathology of ablation
ablation zone

Image Source: B Rubinsky et al, Technology in Cancer Research and Treatment, 2007



1.5cm Probe Spacing
Two Electrodes, 15 mm space, 2500 volt

nugluu yian

Study No. PR0895 Rev A
Animal No. 3694
Site #1

Generafor Setfings:
Frobe + Proba - “ioltags Pulsa Langih M. Pulsas
1 2 2500 100 a0
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Image Source: AngioDynamics pre-clinical research
porcine liver post-ablation.



Immediately Post-Ablation

Image Source: AngioDynamics pre-clinical research porcine liver post-ablation.
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THE NANOKNIFE SYSTEM
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 FDA 510(k) clearance for the surgical
ablation of soft tissue.

— It has not received clearance for the therapy or
treatment of any specific disease or condition.

* The NanoKnife System consists of the
generator (pictured at right), footswitch,
power cord, and a line of single-use
disposable electrodes. System has:

— Up to 6 outputs with programmable, automatic
switching between each output.

— USB port to download patient data.

* System also carries the CE mark.




he electrodes

tu'__'-

Monopolar Electrode
!,, 0N * Single Electrode

{ }/) * Disposable

* 15 cm length

‘ * 25 cm length
— In the event insufflation is used

‘ — Obese patients

“ NanoKnife® MLC 375 US Rev A




Monopolar Electrode

Key Features
e 19 gauge needle with depth markings
e Echogenic needle surface

e Active electrode length adjustable in
0.5 cmincrements from 0—-4 cm

e Maximum insertion depth — 15 cm
e 8 foot connection cable

% NanoKnife®
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: Accusync

* External synchronization device.

* The ECG Trigger Monitor
automatically detects the R Wave
(when energy is delivered) with
precision and reliability per its
manufacturer.

* A synchronization system that is
compatible with NanoKnife is
provided with each generator.

% NanoKnife®



Synchronized (assume HR=60BPM)

90 pulses per ablation sequence — delivered in trains of 10 pulses.
100uS per pulse, ~1000 ms between pulses, 3500ms between trains.
Pulse amplitudes up to 3 kV @ 50 Amperes.

Delivery rate of 60/min, 1 energy pulse per R-Wave.

al ()

0 | |
| 1
0 15 30 45 60 75 90 105 120 135
Seconds
1 2 3 ... 10
R-R ~1000ms R-R~1000ms —
N | S e
100ps 100ps

NanoKnife°
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° Therapy?

‘\\

Differentiate your institution from competing hospitals

On the cutting edge of defining new treatments and
applications to expand patient care

Yet another reason why patients should come to your hospital
Leading efforts to integrate the NanoKnife procedure into clinical practice
Early adopter — will have more experience than others

Opportunity to speak and publish on the NanoKnife procedure — will
continue to build the institution’s reputation

Market leadership in NanoKnife therapy to referral and patient
communities

Drive patient referrals to your institution

Patients seek out physicians who are published, speak, and have the most
experience with a particular therapy/procedure



University of Louisville

PERI-OPERATIVE CONSIDERATIONS
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* NanoKnife Components

* Room Set Up

* Patient Set Up

* Anesthesia Considerations
* Treatment Planning

* Procedural Overview
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* NanoKnife System consists of the

Monopolar Electrodes

AccuSync 72 Trigger Monitor

L H WSsAE BNl N I\



NANOKNIFE ROOM PREPARATION
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e General anesthesia cart

— All monitoring & resuscitation equipment required for
general anesthesia per ASA guidelines

— This includes defibrillator

* NanoKnife generator & electrodes

— Position generator for optimal access to patient and
visibility of monitor to physician

* AccuSync system in place — hand leads to anesthesia

For O.R. - Confirm availability of sterile ultra sound transducer

% NanoKnife®



* Position patient for optimal access
— Consider type of access; percutaneous, laparoscopic, open
— Consider gantry clearance

— Supine, prone, head first/feet first into gantry, etc

* Place AccuSync leads before draping
— Confirm R trigger indicators, compatible HR

— Compare to anesthesia’s ECG monitor

* Defib pads recommended

% NanoKnife®



* Physician to discuss with anesthesiologist
— Muscle blockade required during energy delivery
— Alert anesthesia 10 min before test pulse
— 0 to 1 twitches is optimal
— High energy pulses will interfere with ECG monitor

— BP and HR can be monitored during pulse generation by fast
pulse oximeter or arterial line

* Consider FoIey — initial cases may last 2 3 hours

% NanoKnife®



Mid-clavicular Line
Anterior Axillory Line

NanoKnife®°




Hold “Size” button
for 3 sec to get filter
menu.

Pink dots indicate
R-wave output. ¥

Lead Il is selected in
this example

Set delay to

zero.
Connect BNC cable to

BOTTOM jack labeled
“R-Trig”
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PROCEDURAL OVERVIEW
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e Set-up AccuSync - select best lead vector

* Determine lesion size and location

* Determine number of electrodes and configuration
* Number the electrodes (1-6) *sterile marker, labels
 Determine and set electrode exposure

* Probes are placed under image guidance (CT/US)

e Confirm electrode spacing measurements

% NanoKnife®



Update treatment planning software with actual inter-probe
measurements

— Re-position & Re-measure electrodes as needed
Connect numbered electrodes to numbered generator outputs
Review treatment parameters to ensure accuracy

— Very important! Especially if changing the pre-set
electrode numbering schema

Confirm 0 to 1 twitches

Physician delivers IRE energy

Monitor AccuSync display

Following completion of the procedure, review Pulse
maﬂ&ﬂifEr@eatment Parameters and Results Graph




SOFTWARE PLANNING
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* Confirm the updated software is in place during start up

ANGIODYNAMICS®
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Mandatory
information

Pop-up
Window

Patient information

patiert 10 001 [ |

,7.

Name:

Information

poi [ 18]

3

Clinical data

Clinical indication:

65

OK | | Cancel |

Lesion zone (cm)

Target zone (cm)

4+ |
¥

Length: 1.68 Length: 3.6
Width: 1.78 Width: 1T
Depth: 1.5 Depth: Zilm

Margin: 1.08
’ © 90 PPM O 240 PPM ® ECG synchronization ‘

(f ]Exit

Export Q

About [ J

Case information

Procedure date: 7/30/2010 8:29 &AM

Physician name:

Case notes:

Institution

AngioDynamics

603 Queensbury Ave.,
Queensbury, NY 12804
Toll-free: 800-772-6446
Telephone: 518-798-1215
Fax: 518-798-3625

&

Ve

| / NanoKnife™

Settings (Sié‘ri

P
Next ;\“,)
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Patient information
Patient ID: 001

Name:

Age: 1

Clinical data

Clinical indication:

Lesion zone (cm)

Target zone (cm)

Information

Case information

Procedure date

7/30/2010 8:29 AM
Physician name:

Case notes:

—

Institution

AngioDynamics

603 Queensbury Ave.,
Queensbury, NY 12804
Toll-free: 800-772-6446

Telephone: 518-798-1215

Fax: 518-798-3625

@ NanoKnife

Length: 1.6 8 Length: 3.6
Width: 1.7 8 Width: LT
Depth: 1.5 Depth: Ehs

Margin: 1.0
I © 90 PPM O 240 PPM ® ECG synchronization ‘
—] Exit Export Q\)

About Q

Settings [.i(:?‘rw

Next '/)
&

NanoKnife®

Auto populates
date

Key information
about the case
(e.g. type of
chemotherapy
they completed
etc. )



Enter lesion type

Enter
dimensions

NanoKnife®

Patient information
Patient ID: 001

Name:

Age:

Clinical data

Clinical indication:

Information

Case information

Procedure date: 7/30/2010 8:29 &AM

Physician name:

Case notes:

Institution

AngioDynamics
603 Queensbury Ave.,

Lesion zone (cm)

Length:

ry, NY 12804
B200-772-6446
t: 518-798-1215
798-3625

Target zone (cm)

Length:

width: width: |1-0_ 3 5
Depth: 1.5@ Depth: =i ; 5 -
-Marg,in: [ i0% / NanoKnife
; - [0[oe | conce |
| © 90 PPM @ 240 PPM) ® ECG synchronizati—— | —
- N~—_—
A_]Exit Export g, About Q Settings E{é‘rq Next O

Select if the organ is prostate




Information

Patient information Case information
Patient ID: 001 Procedure date: 7/30/2010 8:29 AM

Physician name:

Case notes:

English (United States)

Deutsch éDeutschIand)
Espanol (Espana Action required

Francais (France

Italiano (Ita|ia) Export procedure files to USB?

OK Cancg
Yes || No

Length: 1.6

wWidth: 1.78 BRI : e

Depth: 1.5@ Depth: 25 7. .

4 74 NanoKnife
Margin: 1.0
| O 90 PPM O 240 PPM @& ECG synchronization ‘
Exit @ About a M Next @

rt
a

rl:\)g}aﬁife‘” —— Change Language



Patient information
PatientID |

Name: ‘

Age: 18

Clinical data

Clinical indication:

I

Lesion zone (cm) Target zone (cm)

Length: 1.0% Length: | 3.0

Width: 1.0§ Width: 3.0

Depth: 1.07 Depth: 3.0
Margin: 1.0§

| ©O90PPM O 240 PPM © ECG synchronization l

Exit

About a

Information

Case information
Procedure date: | 8/13/2009 -

Physician name: ‘ ‘

Case notes:

nstitution

AngioDynamics

603 Q bury Ave., Q b
Toll-free: 1-800-772-6446
Telephone: 518-798-1215
Fax: 518-798-3625
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Y, NY 12804

Next €)

(@) exit

Information

Patient information Case information

Patient ID: | | Procedure date:((5/26/2010 12:01 PM
Name: ‘ ‘ Physician name: |
Age: I—lﬂ Case notes:
Clinical data
Clinical indication:
Institution
- - ;
WV&,

P-6446
-1215

Lesion zone (cm) Target zone (cm})

YN
o
e

Length: 1.08] Length: B¢
Width: | 1.0 Width: 3¢ '
Depth: | 1.0 Depth: 3l

Margin: \lanOKn |fe'M

| ©90PPM O 240 PPM @ ECG synchroniza

OK Cancel

gon |

G 8 Gawr D

e Auto populated procedure date

NanoKnife°

New pop-up window when selecting age, lesion zone and margin
New settings and export options on the tool bar

Next @



Probes in Tissue
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Probes on Grid Plot

Probes in Cross Sectional Image



Width and Depth Orientation Change with Anatomical Approach

1.5x3.0x 1.5 cm lesion in segment VIII
With long axis running axial (green line)

Length Craniocaudal—Yellow line
Depth Width
Corresponds to probe orientation; probe axis
Lateral Probe Placement: D= Axial plane (green) If D= Axial then W= AP
Anterior Probe Placement: D= AP axis (red) IF D= AP then W= Axial



Estimate Number of Probes...

Based on longest axis of lesion

e 3 probe array: 1- 1.2 cm lesion + 1 cm margin

* 4 probe array: 1.3-1.7 cm lesion + 1 cm margin

* 4 probe array: 1.8-2.0 cm lesion + (<1cm margin)

* 5 probe array: 1.8-2.0 cm lesion + 1cm margin

* 6 probe pentagonal array: 2.0- 2.5 cm lesion (0.9 margin)
* 6 probe rectangular array or “chevron” shaped array

% NanoKnife®



* Electrode Positioning
- Flexible — customize to lesion
size using 2 to 6 electrodes
- 0.5 to 2.0 cm spacing between
electrodes
- 0.5 10 4.0 cm electrode

exposure

- Energy delivered between
electrode pairs

-2, 3, and 6 probe
configurations — examples
shown at right

“ NanoKnife°

Side view

Side view




N\

Probe type

obe

Probe Selection

Side view Top view

O Two probe array
O Three probe array
® Four probe array
O Five probe array

O Six probe array

O Six probe array 10mm

O Six probe array 15mm

@Back Settings %3

Nanok

Diagrams shown for examples only

About a

A N RN B4




Probe type
i probe

O Two probe array

O Three probe array

® Four probe array

O Five probe array

O Six probe array

O Six probe array 10mm

O Six probe array 15mm

Probe Selection

m

m

v

30mm 25n

rams shown for examples only

robes Connection Status
‘Connected

Activator
probe

. Connected
O . Connected

‘ Connected
O . Connecte

@ Back

Settings %

About a Preview @ Next

NanoKnife®




Probe Selection Probe Selection

Probe type Probe type

i i i Side view Top view
® BipslaF probs Side view Top view O Bipolar probe P

O Two probe array O Two probe array

O Three probe array

15mm
® Four probe array

O Five probe array 30

O Three probe array
O Four probe array
O Five probe array

O Six probe array O Six probe array

O Six probe array 10mm O Six probe array 10mm

O Six probe array 15mm O Six probe array 15mm

Diagrams shown for examples only Diagrams shown for examples only

. Connected
m] ‘ Connected

onnection Status

y'/
< ‘Connected ‘ Connected
‘Connected O . Connected

©sack Settings 53 About Next € @Back Settings % Abouta Preview @ Next@

* RFID probes identified
* Activator probe is indicated as blue
* Standard probes are indicated as green

NanoKnife®




Target tissue

Ablation area

Margin

\

Probe Placement Process

Probe Exposure
notated here

Pulse =
Probe + Probe - Voltage Length N. pulses  Volts/cm  Distance
o 1 % 11800 1100 190 11500 [1.2
I~ 2 3 11800 100 190 11500 [1.2
\ S 4 1800 ‘ 100 90 11500 122,
4 5 11800 1100 190 11500 1.2
) 5 1 11800 100 190 11500 [1.2
1 6 1500 | 100 30 11500 1.0
| 3 6 11500 100 130 1500 [1.0
5 6 1500 1100 130 11500 1.0
6 2 1500 100 30 11500 1.0
/ 6 4 1500 1100 30 11500 1.0
LT
//
P rO b e ICO n S Zoom In Zoom Qut |Autoset Probes
Treatment Zone Rotation (-180 to 180 # 0
Probe Exposure I =)
0.0
2 0.0
3 0.0
w 0.0 = Edit
> 5 0.0 @
6 0.0
Default Setting
Volts/cm Type
1500 - | Volts/em @ Linear O Non-Linear Lookup

Hints

O Back

Settings % About a

NanoKnife®




Anterior Probe Placement into 1.5 x 3.0 x 1.5 lesion

Head

Right E""!" N Left
-] - |
Lesi L saass’
esion zone {cm) 'E%i‘. g (4) (3] =§§==,
Length: 1.588 b 8 13 g
width: [ 3.0 s e

Depth: 1.518

Depth = AP axis (front to back)
*Not an active value in grid model; only notated as “probe exposure”
Ablation with 4 electrodes in this orientation has local miss.




NN

Lateral Probe Placement 1.5 x 3.0 x 1.5 lesion

Head
"‘ _“,-_gs!ieeeeeai'g,-&h"“
Ant. j (1) Post.
3 Lesion zone (cm) '{ o
Length: 1.58 "‘%.._.‘
Width: 1.58 SemEEEEEEEEER-
Depth: | 3.0°

Depth = Axial (Pt’s right to left/side to side)
*Not an active value in grid model; only notated as “probe
exposure”
*Probe exposure and pull backs address this dimension
4 electrodes ablates the lesion in 2 steps with 1 pull back.




@ Back Settings %
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Target tissue

Probe Placement Process

(vellow)

Ablation area (gray) —
Margin (blue)

Skipped Abtation

Pulse Nurm

Probes

P+ P- Voltage Length Pulses Y¥/cm  Distance
1 |3 SEEs 100 a0 1500 2.4
2 (4 SuEs 100 90 1500 2.4
2 |3 (2700 100 a0 1500 1.8
4 (1 (2700 100 90 1500 1.8
1 |2 (2400 100 a0 1500 1.6
3 4 2400 100 90 1500 1.6
= Adjust Dist "-i:u"fEdit
e

Default Setting e

_Q

Fiducials

1500 2 Voltsicm @ Linear O Non-Linear

Probe Dock And Exposure # (cm)

® Dock Probes 2 0o

3 00

O UnDock Probes 4 00
Hints

Zoom Qut

Autoset Probes

[Save Ablatiun] [Clear Ablations]

NanoKnife°

Procedure Zone Rotation (0 to 360 degrees): 0

@Back

Settings About a




Probe Placement Process

P+ P- Voltage

3000
3000
3000
2250
1800
1500

w = & N~ ES
AN B P W ow

XX
XXX,

Pulse

Num

Length Pulses

100
100
100
100
100
100

90
90
90
90
90
90

‘Warning

i Saved ablations will be deared. Do you want to continue?

Continue || Cancel

V/cm

1500
1500
1500
1500
1500
1500

Distance

2.2
2.6
23
1.5
1.2
1.0

Clear ablations

Save initial
set up

NanoKnife®

Cols')
2
R R EEEEREEE Volts/cm Lookup

BRRAABRR AR PR 1500 7 Volis/cm @ Linear Non-Linear
T b r [ |[Probe Dock And Exposure 7 )
EERREREE] » [ 00
- © Dock Probes 2 00
A 3 00
m NN NN AN (AN RN NN NN NN NN NN NN RN AR | UnDock Probes 7 00

I.@.'I]IZ'. { X D D X 2 2 4 2 4 XXX R Y Y D X R X Y Y i Hints

and drag it

Procedure Zone Rotation (0 to 360 degrees): 0

To change the placement of a probe, click

@Back Settings % About a

Nextv2 @ Next @




@ Back

Num

Settings

About a

P+ P- Voltage Langth Pulses Y/cm  Distance
|1 [ E. 90 1500 24
2 [+ § 90 1500 |24
2 |3 | o  |1500 18 Allows the
ERNEREEa—E 4 | 1 2700 | 100 a0 | 1500 | 1.8
B 1 2 2400 100 90 1500 1.6 user to
Z Probe Distance Adjuster 100 o0 1600 1.6
add/remov
Locked 2 B 4 5 6 e pUISe
(] 1 [[1o]f[20]({[15 ][] Il J sequence
n i ez s s B e : 9
0 = ) ) [ ﬂ;dlust L @Ed't<—|
olts/cm Lookup
g : [N — m [® Linear O Non-Linear Values may
kpos]ire W {om) be Changed
(] s » I oo
O [ ok |[ cancel | i t:g
4 0.0
O [ Enter probe
l Zoom In ‘ Zoom Out ‘ Autoset Probes it diStanceS and
lSa'u'e Ablation | [CIear Ablations J have them
Procedure Zone Rotation (0 to 360 degrees): 0 .
automatically

placed on the

NanoKnife®

grid



i-......-=
«dEEEEEEERRE Is.

T T (] 1.
LR

o>

Zoom In Zoom Out l Autoset Probes

[ Save Ablation ‘ [Clear Ablations J

@ Back Settings %

L LT T T T Tl

SeuEEEEEEEERE

Procedure Zone Rotation (0 to 360 degrees):

P+ P- WYoltage

Pulse Num
Length Pulses

V/cm  Distance

Change
setting to
obtain

1 (3 ESEEl 100 90 1500 2.4
2 4 3000 100 90 1500 E=Nk
2 |3 (2700 100 90 1500 1.8
4 |1 (2700 100 90 1500 1.8
1 | Giny ™ - pen 1 sy
3 p 2400 100 90 1500 1.6

= Adjust Dist A Edit

=

‘ Default Setting Veita fem/laoikis
| 1500 < Voltsic @® Linear \ O Non-Linear

| |Prob nd Exposure # (cm)
® Dock Probes z it
3 0.0
O UnDock Probes 4 0.0

Hints

NanoKnife°

required
Volts/cm

Select if organ
Is prostate



[

| Zoom In

Probe Placement Process

BRI
-AIIIIIIIIIII-I-.-

T 1.
LA ANE NN EEE AR
SN EEEEEEE
SeREEEEEEEERS"

Zoom Out

Save Ablation J lclear Ablations I

@ Back

Procedure Zone Rotation (0 to 360 degrees) 0

Settings % About a

P+ P- Yoltage Eg:ws;th ELL:Irsnes W/cm  Distance
1 3 3000 100 90 1500 2.4
2 |4 pSuEg 100 90 1500 2.4
2 |3 2700 100 90 1500 1.8
4 |1 (2700 100 90 1500 1.8
1 |2 2400 100 90 1500 1.6
3 |4 (2400 100 90 1500 1.6
= AdjustDist A Edit

e

Default Sqtting

1500 | Voltsfcm

Volts/cm Lookup

® Linear

O Non-Linear

® Dock Probes
O UnDock Probes

And Exposure

»

~

[ — ¢ HEak—

0.0

2 0.0

< 0.0

4 0.0
]

Hints

~

NanoKnife°

Disconnect /
reconnect the
probes from
the Generator

Probe exposure



Probe Placement Process

P+ P- VYoltage

3000
3000

2700
2700
2400

W R AN N
AN B W AW

2400

Pulse

Num

V/cm  Distance

Length Pulses

100 a0 1500 2.4
100 90 1500 2.4
100 90 1500 1.8
100 90 1500 1.8
100 90 1500 1.6
100 90 1500 1.6

g_gj Adjust Dist /\':{{ Edit

Deflu etting

1p00 I Voltsicm

Volts/cm Lookup
@® Linear O Non-Linear

@ Dock Probes

UnDock Probes

Prdgbe Dock And Exposure

# cm)
2 0.0
3 0.0
4 0.0

Hints

Autoset Probes

[Save Ablation ] [Clear Ablations ]

Procedure Zone Rotation {0 to 360 degrees): 0

@ Back

Settings % About a

NanoKnife®

Hints box
provides
additional
instructions



Probe Placement Process

Probe Placement Process

-
Pulse Pulse Num
Probe + Probe - Voltage Lanoth N. pulses  Volts/cm  Distance P+ P- Voltage Length ey V/cm  Distance
m: B 2640 100 90 1500 1.8 1|3 90 70 1500 4 |
2 |4 B 70 1500
‘ 1|2 90 70 1500
S i 2 |3 2400 90 70 1500
i 3 4 2400 90 70 1500 1.6
1 M 4 1 2400 90 70 1500 1.6
i f ‘-\.\
1/ © Q)
7 b
7 &
¥ y
¥
l Zoom In ] Zoom Out Autose| Tt
Treatment Zone Rotation (-180 to 180 ¢ 0:‘ “‘h 'l # = @Adjust@ @Edit
i I
N ! -
Default Settin:
Probe Exposure W (em) “\Q @/"‘ g Volts/cm Lookup
[ 0.7 Ly i 4ean A i i
2 07 Ml Lo 1500 | Voltsiem @ Linear O Non-Linear
& = @ Edit Probe Dock And Exposure Ta fem)
> B oo
0.0
Default Setting Q f:\ © Dock Probes ; 9
~ Volts/cm Type Q UnDock Probes 0 i
‘1500 -~ Volts/cm @® Linear O Non-Linear Lookup
Hints Hints
ZoomIn | Zoom Out | Autoset Probes

[save ablation | [ clear ablations |

Procedure Zone Rotation (0 to 360 degrees). 2

O Back

Settings 55&5‘; About a Next @

\
@Back Settings About a

Next @

Probe Placement Grid is larger
Skipped lesions identified
Overlapping Ablation saved
Probe Distance Adjuster included
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e Where the ablation is delivered

Prepares,
controls, and
runs the ablation
delivery.

e —

frocedure Parameters Peesult rapns |
Probe + Probe - Initial Voltage Voltage Pulse Length Num Pulses Tota! Rulses Status
Delivered
» 3 3 3000 3000 100 Q0 0
2 4 3000 3000 100 Q0 0
3 4 3000 3000 100 Q0 0
2 3 2700 2700 100 Q0 0
4 3 2250 2250 100 Q0 0
1 2 1800 1800 100 Q0 0
Run section Charge section
Click 'Deliver test pulse' to start 264V
|© Deliver test pulse
. ECG synchronized -
@Arm @ Pulse %f} Charge

@ Back Export X%

About a

New Probe Selection @

New Patient @

NanoKnife®




Run section

@ Deliver test pulse

@ ECG synchronized

Click 'Deliver test pulse' to start

Charge section
167 V

65-‘2} Charge

If unsuccessful, the system will guide the user to check
the probe connections to ensure they are connected.

Run section

°Abort delivery
@ ECG synchronized

Device ready.
Press LEFT footpedal to ARM the device.

Charge section
3053 W

% Charge

Run section

°Abort delivery
@ ECG synchronized

Device ready to deliver pulses.
Press RIGHT footpedal.

Count down:

6s

Charge section
3053 v

% Charge

% NanoKnife®




Pulse Generation

Treatment Parameters | Result Graphs \

Pulse Generation

Procedure Parameters | Result Graphs ]

Probe + Probe - Initial Voltage Voltage Pulse Length Num Pulses T%tzli\f:::;s Status
G 3 2600 2600 90 70 0
2 4 2600 2600 90 70 0
® 6 2600 2600 90 70 0
4 5 2600 2600 90 70 0
1 2 1900 1900 90 70 0
1 4 1900 1900 90 70 0
0] 8 1900 1900 90 70 0
3 4 1900 1900 90 70 0
® 5 1900 1900 90 70 0
4 6 1900 1900 90 70 0
5 6 1900 1900 90 70 0
Run section = . Charge section
Click 'Deliver test pulse' to start 222v
O Deliver test pulse
. ECG synchronized
€} charge

©)Back save [ About a

New Probe Selection @

New Patient @

Probe + Probe - Initial Voltage Voltage pulse Length  Num Pulses Tg:a"'v';‘:f:s Status
> 1 3 3000 3000 100 90 90 100%
| 2 4 3000 3000 100 90 90 100%
:1 3 4 3000 3000 100 90 20 22%
: 2 3 2700 2700 100 90 0 0%
1'4 1 2250 2250 100 90 0 0%
(1 2 1800 1800 100 90 0 0%
Pulse progress
Run section Charge section
Delivery in progress between probes 3-4... 2998 v
°Abort delivery Please wait...

@ ECG synchronized

Q} Charge

O Arm @ Pulse
@ Back

About

Export @

New Probe Selection @

New Patient @

» Different progress bar
* Export button available

NanoKnife®




plete

= »
Pulse Generation
Procedure Parameters | Result Graphs |
Probe + Probe - Initial Voltage Voltage Pulse Length Num Pulses T?\“? NKfs Status I
Ea -* * Pulse Generation
- s L St '| Procedure Parameters  Result Graphs |
1 2 2700 2700 1
3 4 2700 2700 1 Voltage measurements from probe 1 to 2 during pulses 1 to 90
2 3 2400 2400 1 3500
4 1 2400 2400 | || e
3 2500
Action requ[ &
2 1soo
°
>

EXport pr cau 1000
O S
L

Time (Inter pulse spacing not to scale.)
Click the voltage or current chart to show 10 pulses for a procedure probe pair,

Current measurements from probe 1 to 2 during pulses 1 to 90

50
- 4
<
B 30
o VY
Run section £
@ Delivery completed. iito
Abort delivery
o
. ECG Syllch ronized Time (Inter pulse spacing not to scale.)
= Run section Charge section
@) pac Export @ Avout [ Click Deliver test pulse' 1o start 34y
— £ O[)eliver test pulse

@ ECG synchronized

Q Charge

@Bad& Export % About New Probe Selection @ New Patient @

NanoKnife®




Pulse Generation

Treatment Parameters Result Graphs

3500

3000

Pulse Generation

Procedure Parameters {Result Graphs |

Procedure Voltage Results

Voltage (V)

Time (Inter pulse spacing not to scale.)

Click the voltage or current chart to show all data for a procedure probe pair.

Procedure Current Results

Current (A)

Time (Inter pulse spacing not to scale.)

S 2500
% 2000
o
5 1500
S
> 1000
500
o
Time (Inter pulse spacing not to scale.)
Click chart to change zoom level
0.
40.
<
= 30
€
9
e 20
5
(5]
10
o
Time (Inter pulse spacing not to scale.)
Run section Charge section

Click 'Deliver test pulse' to start

Deliver test pulse

.ECG synchronized

222V

E_:_/_) Charge

@O Back save [ About a

New Probe Selection @

New Patient @

Run section Charge section

Click 'Charge’ to start. ov

ODeliver test pulse

@ ECG synchronized
Q} Charge

New Probe Selection @ New Patient @

@ Back Q‘\ About a

* Export button available

NanoKnife®




Confirm level of neuromuscular blockade now

Prepares, controls,
runs the ablation
delivery.

Pulse Generation

reatment Parameters Result Graphs D

Probe + Probe - Initial Yoltage Yoltage Pulse Length Num Pulses Tg:ilvpe':::;s Status
1 2 1800 1800 100 90 0
2 la 11800 1800 1100 a0 o
3 4 1800 1800 100 90 0
4 5 11800 1800 1100 igu :0
s 1 1800 1800 100 90 0
1 6 1500 1500 100 :30 :u
3 6 1500 1500 100 30 0
5 6 1500 1500 100 30 0
6 2 1500 1500 100 30 :u
6 4 1500 1500 100 30 0
pummmm== Run section Charge section
Click 'Deliver test pulse’ to start 167 v
|@ Deliver test pulse
. ECG synchronized N
é&}‘} Charge
—

p
@ Back

Save Q

About a

New Probe Selection @

New Patient @

NanoKnife°




Run section Charge section
Click 'Deliver test pulse’ to start 167 v
I;@Deliver test pulse

@ ECG synchronized

% Charge

If unsuccessful, the system will guide the user to check the probe
connections to ensure they are connected.

Run section Charge section
Device ready. 3053 v

OAbor t delivery Press LEFT footpedal to ARM the device.
@ ECG synchronized

@ Charge

Run section Charge section
. Device ready to deliver pulses. 3053 v
oAbort delivery

Press RIGHT footpedal.
@ ECG synchronized

Count down: | 68 g Charge
% NanoKnife*



Probe  Probe Voltage Pulse N. Pulses V/cm Distance
(+) (-) Length

NanoKnife®




Pulse Generation

Treatment Parameters| Result Graphs ]

Probe + ‘ Probe - | Initial Yoltage | Yoltage | Pulse Length | Num Pulses T%‘;ali]\):fles:s Status
L B8 2 1800 1800 100 90 90 100%
2 3 1800 1800 100 90 ao | 100%
ia 4 1800 1800 100 ‘a0 S 33%
|« 5 :1800 :1900 100 ‘o0 o 0%
5 i 1800 1800 100 .
—h - = e = Pulse Generation
I 6 1500 1500 100 | Treatment Parameters | Resuit Graphs |
s 6 1500 1500 100
B 5 - Pulse progress e
I z % Probe + | Probe - | Initial Yoltage ‘ Yoltage | Pulse Length | Num Pulses Deliarad ‘ Status
o » 1 2 1800 1800 100 90 90 Qcompletea
B 3 1800 1800 100 90 a0 ()Completed
: 3 4 1800 1800 100 a0 90 () Completed
L+ 5 1800 1800 1100 90 20 Qcompletea
5 it 1800 1800 100 90 90 Qmmpletea
: 1 :6 1500 1500 ‘100 30 30 ()Completed
L [ 6 1500 1500 100 an 30 ()Completed
N 6 1500 Action required 30 () completed
Run section =0 2 ) / \ Export procedure files to USB? - 9(:0mp|ete¢
Delivery in progress between probe (- i il ‘ =l €9 completed
°Ab°"t delivery Please wait...
@ ECG synchronized
@ Back Save Q 7,__
Run section Charge section

NanoKnife®

OAbort delivery

. ECG synchronized

@ Back

Delivery completed.

1796 W

m.
% Charge

Save g

About a New Probe Selection @ New Patient @




Pulse Generation

Treatment Parameters  Result Graphs |

Complete Treatment Voltage Results
3500
3000
2500

Voltage (V)

Time (Inter pulse spacing not to scale.)

Click chart to change zoom level

Complete Treatment Current Results

\ 0 OO O O

(IR

. 40
<
S aan
c
[
I 20
=)
s 10

0

Time (Inter pulse spacing not to scale.)

Run section Charge section

Click 'Deliver test pulse’ to start
ODeliver test pulse

ECG disabled

236 W

F;Q Charge

New Patient @

@Back Save Q About a New Probe Selection @




NanoKnife"

Irreversible Electroporation

NANOKNIFE TREATMENT PLANNING -
PRACTICAL CONSIDERATIONS

USING 2.1.0 LESION ESTIMATOR

“ NanOKﬂ ife® For Training Purpose Only- Not For Dissemination to Customers



Target organs

—  Liver

— Pancreas
— Lung
—  Kidney

Manageable starting points
Endophytic lesions < 2cm

Single probe groupings initially
Possibility to overlap later as user becomes established

% NanOKn ife® For Training Purpose Only- Not For Dissemination to Customers



ment Planning

Estimate Number of Probes...

Based on longest axis of lesion

3 probe array : 1- 1.2 cm lesion + 1 cm margin

*4 probe array: 1.3-1.7 cm lesion + 1 cm margin

*4 probe array: 1.8-2.0 cm lesion + (<1cm margin)

5 probe array: 1.8-2.0 cm lesion + 1cm margin

*6 probe pentagonal array: 2.0- 2.5 cm lesion (0.9 margin)

*6 probe rectangular array or “chevron” shaped array
—Primarily used for prostate

% NanOKn ife® For Training Purpose Only- Not For Dissemination to Customers



N

de Placement

-

e Keep electrodes parallel

» Avoid convergence \ """ / Ly
g 1.2 cm

— Tips are closer together
* Avoid divergence \ 12 em
— Tips are further apart / ...... \ 1.7 cm

* Equal penetration depth
— Probe handles should be at same level
— Can adjust exposure while in tissue

e 1-2 mm from critical structures

% NanoKnife® For Training Purpose Only- Not For Dissemination to Customers



Optimum Placement Parameters

Value Optimal

Inter-probe distance
15-17

(5- 20 mm range) >-17 mm
Probe exposure 1.5-2.5cm
(0-4cm range) (pancreas maximum 1.5 to 2 cm)
Penetration depth Equivalent among all probes
Vertical orientation Probes parallel to each other
Distance from critical , _

1-2 mm avoid mechanical damage
structures

>

/ NanOKn ife® For Training Purpose Only- Not For Dissemination to Customers




Treatment Planning Parameters

Optimal Increment Dgfzzlt
Idni’;f:np::reobe 5mm 20 mm 15-17 mm 1 mm
*Probe exposure Ocm 4cm 2cm 0.5cm
Current (Amps) 5A 50A <45 A 1
Voltage (Volts) 500V 3000V <3000 100
V/cm 500 3000 1500-1900 50
# of pulses 10 100 90 10 X
Pulse length 20 s 100 us 100 us 10 X

*vertical spread is 5mm in both directions; ablation depth = probe exposure+ 1cm

Pairs are re-ordered automatically from highest to lowest voltage

>

/ NanOKn ife® For Training Purpose Only- Not For Dissemination to Customers




N -

How can you tell if you got an effective treatment?

Short answer: There are no certain indicators
other than pathology.

There are relative indicators
— Hypo echoic image (immediately)
— Hyperchoic image after 24 hours
— During treatment, tissue density changes; “softens”
— Current outputs increase as tissue becomes electroporated
— Saw tooth current output graph trends up from left to right
— Contrast enhanced CT immediately after
— At least 80 pulses completed

% NanOKn ife® For Training Purpose Only- Not For Dissemination to Customers



* Hydrolysis is the dissociation of water molecules
— A ‘muffled’ sound during pulses is common and benign
— Loud popping may require adjustment
* Probes may be arcing or outside organ capsule
 Common in cystic, fluid-filled areas i.e. kidney
* High current and possibly heating
* Recommended adjustments
— Reposition probe tips within organ capsule
— Decrease exposed electrode
— Retract probe(s) to a shallower penetration depth
— Decrease amplitude V/cm

% NanOKn ife® For Training Purpose Only- Not For Dissemination to Customers



: line assessment

It’s always a good idea to...

RE-IMAGE when probe placement,
inter-probe distance or relative
ablation zone is in question.

% NanoKnife®



siderations

e Liver

— Good starting place

— Possibility for combined treatment on larger lesions
(IRE at/near critical structures + thermal, embolic or
chemical)

— 2.5 cm max electrode exposure
— Bile very conductive; high current

* Pancreas
— Risk to benefit ratio favors IRE
— Pancreatitis is probable but manageable
— Limit punctures when possible

% NanoKnife® For Training Purpose Only- Not For Dissemination to Customers



e Kid ney

iderations

Very conductive ( draws 20-23 Amps)
2-2.5 max probe exposure
Pulses into adrenal gland can cause elevated BP > 200

Circuits across collecting system create high current, smaller than expected
ablation

Dbl -J stents have been placed (by Thompson, Pech) to maintain ureteral
patency

* Lung

Poor conductivity in normal lung

CT imaging preferred

Place probes into (solid) lesion at peripheral edges for best conductivity
Pneumothorax is common

Multiple punctures increase pneumo risk

Atelectatic lung more conductive than aerated lung

% NanoKnife® For Training Purpose Only- Not For Dissemination to Customers



% NanoKnife®

Procedure Tips, Tricks, and Troubleshooting
September 16, 2010



* NanoKnife Set-Up
* AccuSync 72 Set-Up
* ECG Synchronized Pulse Delivery

* Proper Sync Function

* ECG Sync Device Lead Set-Up

e Signs of Saturation

e Other ECG Sync Problems

* Trouble Shooting

* Physics (Voltage/Current/Resistance)
* Optimal Parameters

% NanoKnife® For Training Purpose Only- Not For Dissemination to Customers




The power button is located on the back panel of the
generator. This is also where the AccuSync cable gets
plugged into. The foot pedal screws into the front of the

system.

Power Switch

AccuSync Cable
Attaches Here

Foot Pedal
Attaches Here

Back Panel of NanoKnife Generator

% NanOKnife® For Training Purpose Only- Not For Dissemination to Customers




In the event the system boots in demo mode, check
to make sure the STOP button is not depressed.
The “Button Status” light should be on (Green)

/ NanOKnlfe® For Training Purpose Only- Not For Dissemination to Customers




Cable Connected to
BOTTOM jack labeled

Power Switch

“R-Trig”
Power Cord
T o 5
; f f R Lead Pair
. . o : MARK N
| » AUDIO
ECG L0 omimV ouT 2.0 Vimv PRE OFF
( |
Sync Marks =~ ‘ — Q
ouar | | | Patient Leads

L3
DELAY PCT ABS
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Mid-clavicular Line

Antericr Axillory Line

Recommend attaching
E b AccuSync Leads before
R preparing sterile field

1 _'_‘—

* 1 F- X
& I
NG i 42
5 ' F
%) ) .-
%' - é
~
o l” i
- -
-~ o iy
- o : §
"' ?~ :
B
.
s
P ® S
L) >
&
- ~

L Leg AccuSync Pad Placement Diagram
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* The generator will start in ECG Synchronization mode

(default setting)

O 90 PPM © 240 PPM @ ECG synchronization

* You won’t be able to leave the patient screen until the
sync signal is connected and consistent

fDetecting ECG Synchronization

Checking ECG Synchronization...

ECG Status

Please wait or press the Cancel button to change the Pulse Timing settings

. ECG synchronized

l Cancel ] [ OK

l

. For Training Purpose Only- Not For Dissemination to Customers
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\ o

Select 2-3 leads with the Biggest R wéVe and smallest T wave

R

—

Maximize

Minimize
e

Tip: Use same lead as anestohsesmloglst (1, I, 111, aVF, aVL, aVR, or C)
* They will most likely choose the best waveform.

T

Right before Test Pulse, Verify that the:
* Sync pulses are on R wave—not the p-wave

R

-
Not Here ~— Here
\P T

Tlp No DefeCt ShOUld 'apchqls 11 uIc M Lcrial Pressure

VNN NN ANV ANVANUAN

. For Training Purpose Only- Not For Dissemination to Customers
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LEDC Pulse
Vulnerable
— ) —
Period
o T T
QS o
Refractory —- (— 50ms (0.05 sec)
Period > € |

Sync device (e.g. AccuSync 72) senses the rising slope of the R-wave,
and sends a signal to the NanoKnife. The NanoKnife waits 50
milliseconds (.05 sec) and delivers 1 LEDC pulse. The LEDC pulse is
delivered during (or just before) the refractory period.

. For Training Purpose Only- Not For Dissemination to Customers
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FATIENT ELECTRICALLY ISCLATED
Use Only AccuSync® Series 27 Cable

I(I,.1 'f For Training Purpose Only— Not For Dissemination to Customers
®




AJDIO
ECG L4 omimv OUT 20 Vimv |PRE oOFF

PATIENT ELECTRICALLY (SOLATED
Use Only AccuSync® Series 27 Casle

. For Training Purpose Only- Not For Dissemination to Customers
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1@ Saturation

i

Remove the BNC Cable from the back of the AccuSync Box

% NanOKnlfe® For Training Purpose Only- Not For Dissemination to Customers



\g Saturation

Warning Message will Appear on Generator Screen

Pulse Generation

‘Procedure Parameters | Result Graphs |

Total Pulses

Pulse progress

@Back

WARNING: Energy delivery paused. ECG no signal.
Energy delivery will resume if synchronization restored
in 9 seconds. If not, energy delivery will abort.

Probe + Probe - Initial Voltage Yoltage Pulse Length Num Pulses Delivarad Status
» il 2 3000 3000 100 90 10 119%
= 4 3000 3000 100 90 0 0%
1 2 2100 2100 100 a0 u] 0%
2 2 2100 2100 100 90 0 0%
3 4 2100 2100 100 a0 u] 0%
4 1 2100 2100 100 90 0 0%

Charge section
2998 v

Export % About Q New Probe Selection @

NanoKnife®
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\ - O\ St e e e ) P s
After 15 seconds, a new window appears giving you 120 seconds before the

procedure self aborts

Procedure will be aborted in 120 seconds

Resume ECG no signal

Abort Procedure

% NanOKnlfe® For Training Purpose Only- Not For Dissemination to Customers



' AUDIO
BCG L4 omimv OUT 2.0 Vimv |PRE orFrF m
|

-

e

/ N\
RESP IN | |

\\‘/

=RV T

ECG IN
PATIENT ELECTRICALLY (SOLATED
Use Only AccuSync® Series 27 Casle

: For Training Purpose Only- Not For Dissemination to Customers
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- You will see the “LEAD” fleld highlighted, if it's not, keep
pressing main until you see “LEAD” highlighted.

—

2

11
ON

ECG L4 omimVv OUT 2.0 Viev P‘!lmOﬂ'

PATIENT ELECTRICALLY [SOLATED
Use Only AccuSync® Seties 27 Casle
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Ing Saturation

(1t

;:_'-i'hen préss the “+” or “- ;arrow to change the lead pair.
(Remember, just tap it, don’t hold it down)

C=) ()i

L SOy

) =)

ECG L4 omimV OUT 2.0 View -‘.‘.".’”m m
FREEZE

|
!

—

e

/ \
Resein [ )

\\‘/

=RV T

ECG IN
PATIENT ELECTRICALLY (SOLATED
Use Only AccuSync® Series 27 Casle
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ing Saturation

o 'I_:His WiII-‘change the lead pair. Pressing “+"/UP arrow

goes to lead Il
a - — Y = = _‘

§CG L4 omimv OUT 2.0 View NOOFF

PATIENT ELECTRICALLY (SOLATED
Usa Dnly AccuSync® Serles 27 Casle
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PATIENT ELECTRICALLY [SOLATED
Usa Only AccuSync® Serins 27 Catile
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1g Saturation

i

Reattach the BNC Cable to the back of the AccuSync Box
After verifying proper waveform

% NanOKnlfe® For Training Purpose Only- Not For Dissemination to Customers



N > :

Clicking Resume will continue the treatment from where it left off.

‘Procedure Sus psn’

Procedure will be aborted in 110 seconds

ECG synchronized

Abort Procedure

% NanOKnlfe® For Training Purpose Only- Not For Dissemination to Customers



Qe

% NanoKnife®

Now your treatment time will decrease!

O TE————— .

72

= @)

R ECY

NOAEY ]

(=) =)}

BCG L4 omimvV OUT 2.0 View ru OFF m -}
FREEZ2E

i

|

hY
RESP IN (/\ |

ECG N
PATIENT ELECTRICALLY ISOLATED
Uso Only AccuSyne® Series 27 Cable
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NanoKnife does not see sync
signals during setup.
(“Sync Lost” alarm)

“Sync Lost” alarm during
treatment

“Noisy ECG”

AccuSync saturates

Anesthesia Monitor ECG
interference

Can’t get aVF, aVR, or aVL

*Check that the BNC cable on the back of the AccuSync is connected
to “R-Trig” (and not ‘ECG out’).
*|s the cable connected to the NanoKnife?

*Did an ECG lead fall off? (“lead off” on sync device display)
*Sync device missing R-waves after LEDC pulse. Switch leads.

*High HR > 120 bpm

*Move AccuSync Cables away from Generator Panel Mount
*Move bovie pencil away from patient.

*Switch leads on AccuSync (ll, lll, and aVf seem to work best).
*Plug NanoKnife into a different circuit.

*Check AccuSync filter is set to 60Hz (hold size button 3 sec)

*Change lead setting.
*Move ECG buttons further from treatment area.
*Use different button locations.

Monitor arterial pressure wave or monitor fast response SPO2 wave.
Recommend Stopping pulse delivery if BP drops.

Check connections on RL and V1 leads. These 2 can locate anywhere
on the body (including siamesed w/ RA, LA, or LL).

For Training Purpose Only- Not For Dissemination to Customers



ubleshooting

Starts up in
Demo Mode

NanoKnife Does not
turn on (plugged in).

Can not leave the
patient info screen

Can not arm, or can not
activate

“Failure to Charge /
Discharge”

USBFPGA communication
error

% NanoKnife®

*Reset red Emergency Stop button on front of console.
*Green light indicates Emergency Button is Reset

*Replace BOTH Fuses. Quick ‘Off/On’ cycling can blow the fuses. ‘Off /
Wait ~5 sec / On’ prevents blown fuses. Carry spare fuses!

*Must enter a patient ID Number (Upper left of screen).

*|s the foot pedal plugged in? Wiggle cord at connector. Possible
faulty foot pedal.

*Go back to probe layout screen, forward to delivery screen. If that does
not work, then shut down and restart.

*Shut down and restart. Unit will prompt shutdown.

For Training Purpose Only- Not For Dissemination to Customers



Loud popping during
pulse delivery; may also
have over-current alarm.

Current too low

Current too high

Treatment aborted due
to high current

Patient movement

" NanokKnife*®

** Stop ablation**
*Reduce exposed electrode and treat at 2 depths.
*Reduce treatment voltage. Try Reducing Electrode Exposure First
*Is the entire exposed electrode INSIDE the target tissue?

*Are electrodes plugged into the generator and in the right number
socket?

*Low current may be normal if low voltage (<1500V) and short probe
exposure (<1.5 cm).

*Normal in lung.

Reduce probe exposure, perform duplicate treatment at 2 depths,
re-position probes further apart, shorten pulse to 70usec.

Repeat aborted pulse trains at a lower voltage; OR
Reduce probe exposure, repeat aborted trains at 2 depths.
Repeat pulse delivery until 70-90 pulses have been delivered.

Suggest muscle blockade similar to that used for a thoracotomy.
Paralytic half life is usually 20 min. Additional dose may be needed prior
to LEDC pulse delivery

For Training Purpose Only- Not For Dissemination to Customers



Probes are migrating out
during pulse delivery

Probes are migrating
inwards during pulse
delivery

Missing ablations in
lesion estimation
software

Charge “flutters” prior
to test pulse

Narrow pulse widths on
output graph

Pulse delivery stalls
mid-treatment

% NanoKnife®

** Stop ablation**
*Check to ensure cables are clamped to sterile drape to reduce weight

*Is the patient fully paralyzed? 0-1 twitches?
*Use a tuohy borst adapter or steri-strip flag to prevent probe migration

Verify the treatment table is accurate, pulses will be delivered according to
table, not image. You can select different probe icons to visualize the
missing lesion, usually this makes another pair disappear.

Press back, then forward. If this does not work, change configuration to
include 1 extra probe, add treatment pair including extra probe, set
spacing > 2cm from other probes, reduce pulse for that one pair to 10, it
will result in low current warning, proceed with treatment.

IGBT2 Calibration Error, Service Required. Operate in low current range to
get through case (i.e. reduce probe exposure).

Must abort treatment, treat like any other high current condition. (e.g.
reduce electrode exposure, reduce pulse width, reduce voltage)
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Software Lags

Screen Freeze
Mid-Treatment

Long Delays between
pulses with ECG
synchronization

Memory Error

Multiple low current
warnings after Test
Pulse

" NanNoONniie”

Shut down and restart system. Do this between patients to prevent this
issue. Usually caused from performing too many treatments.

No option but to hard reset system using switch on back panel of
generator. Treat like any other high current condition. (e.g. reduce
electrode exposure, reduce pulse width, reduce voltage)

Caused by low amplitude R-Waves, select different lead with higher
R-Wave amplitude. Could be caused by variations in the patient’s R-R
intervals.

No option but to shut down. Restart system and re-enter patient and
treatment information. This is caused by a memory leak in the current
2.1.0 software and can be prevented by shutting down machine
in-between patients.

If all share common probe number, e.g. 2, then output 2 is most likely
faulty. This can be caused from loose cabling or a defective switching
board. For example, if a four probe array was being used, set up the
treatment as a five probe configuration, set probe 2 aside, and put probe
5in its place, connect probe labeled 2 in the generator output labeled 5
and ensure all the treatment pairs accurately use 5 instead of 2.
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V= Voltage (Volts) — “The Input”

‘;\k‘.ﬁ[; T

R = Resistance (Ohms) - “Tissue Dependent”

| = Current (Amps) — “The Output”

Lung

High Resistance

(Insulator/Dielectric)
Air

Conn

Urine Plastics (Polyimide/Silicone)
Non-Metals

Electi Elastin & Collagen

hac LIILULIED vAcicqFAana~n

Low Resistance
(Conductive)
Metals (Copper/Gold)

Water (Saline)

Bile

LUWEKR
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Tame (Inter pulse spacing not to scales )

Check the voltage or current chort to show 10 pulses for a treatment probe pair

Complete Treatment Current Results

Cwtrm (A)

Run section

Charge saction
Click Daliver 1est pulse’ to start .
test put-,.J
BLG synchronized

Charge

“ave H About ‘ New Probe Selecthion (-lj New Pationt @

/s

. . -
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* Probe distance — less than 2. Ocm and greater than 0.5cm
— Physician should aim for 1.5 — 1.75cm between probes

Side view Top view 'rgence/d lve rgence

25mm

| €P

Default Setting

la mAA sl e

_—
=

v

i - Less Thawp W ?E PP

1000 zooo

sooo so0oo Tooo s=o000
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1. Wha options are available to sIve aﬁ over-current condition?
Reduce Probe Exposure / Reduce Pulse Length (70 psec) / Reduce Voltage
2. How do you solve AccuSync saturation?
Change Lead Pair (a.k.a. Vector) / Move Buttons Further from Treatment Area
3. What do you check if the NanoKnife does not recognize a sync signal?
BNC Cable is connected to “R-Trig” / HR below 120 bpm / Change Lead Pair
4. How can you tell if AccuSync is sending signals?
Triggering is indicated by pink marks on AccuSync Display Monitor
5. What can cause low current errors?

Probes too far apart / Short Electrode Exposure / Low Input Voltage / Probe Not Connected
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* Make sure:
* BNC Cable is Attached to “R Trig”
* Pink Marks Indicates Proper Sync Output
* The Generator has ECG Sync Enabled (default setting)

* Select lead with the Biggest R wave and smallest T wave
e Recommend attaching AccuSync Leads before preparing sterile field

e Saturation can be corrected:
* Change lead setting.
* Move ECG buttons further from treatment area.
e Use different button locations.

* V=IxR

* Trouble Shooting

* Optimal Parameters
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Thank you
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