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Introduction Bipolar Nanosecond Pulser for PFA I ioar 5P Controerver.2
Pulse field ablation (PFA) 1s an 1rreversible electroporation process that  Voltage: 0 - £10 kV  Energy storage: 1 kJ — |
1s being used for cardiac ablation to treat atrial fibrillation and ventricular e Current: 0 - £150 A » Maximum joules delivered per second: 100 oot . Y| Prm—— S Tt

. . ° . . ] © Keep frequencies constant _ Eind
tachycardia. Un1(111.<e gladltloél.al thelling Szlatlon tﬁlat fesllextlieme : - Positive (and negative) pulse width: 0.1 - 5 ps » Maximum bursts per ablation: 100 B i e .
temperatures to disapble cardiac cells, uses short high-voltages pulses « Dwell: 0 - 100 ps » Maximum on time per ablation: 10,000 ps | _ Ch;n'ge'voltage

delivered at high frequency. The targeted cells that contribute to irregular

heart rhythms die without altering the overall structure of the tissue or * Puise “’P etitior.l frequency: I Hz - 500 kHz ; Max%mum pulses per second: 2,500 : " e setngs
affecting other cell types. It can be tightly targeted, eliminating unwanted * Burst width: Single pulse to 500 s * Maximum number of pulses per ablation: 25,000 = .
damage to nearby tissue compared with thermal or RF ablation. PFA * Burst frequency: 1 - 10 Hz * Control: LAN or fiber L ol
can also reduce the treatment time from minutes per sight to seconds per * Arc tolerant: Yes Bt 0Bt Prameter . -
sight. The pulse generator, catheter, and pulse treatment protocol must | o L
be optimized together to reduce the patient twitch response to reduce Burst-to-Burst Settings
complications. Eagle Harbor Technologies, Inc. has been developing PFA R [P )
power systems. These power systems operate at 1-15 kV with pulse widths E e semng:”“
in the hundreds of nanoseconds with pulse repetition frequencies up to 2 i - —— st Emlapa | P Seor (1)

S0
Fulse Envelope
Padding After (ps): \

NoOutpst s Explain
Skv T ...‘: Pﬂ'mﬁ

MHz. Both unipolar and bipolar systems have been developed. EHT will
present the topologies and waveforms for different PFA pulsed power { |

systems. X - \

Graphical user interface provides a simple control
system to allow users to select pulse and burst settings
from a laptop computer.

Unipolar Nanosecond Pulses for PFA
EHT has upgraded out NSP designs
for higher power and frequency.
Biological loads are typically 50-150

Q); however, the pulse generator must
be able to operate over a wider load
impedance range as this can change
over the burst of pulses.
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I . . | Comparison of +£10 kV, 1 us pulses into different loads:
p——————— R | i 200 Q) (red) and 67 Q (white). 400 ns/div

Left: £10 kV pulses into 200 € (top row) and 67 Q (bottom row) for pulses widths of 100 ns to 4.5 us (1 us/div). Right: Same
waveforms on a different scale (400 ns/div).

Specifications:
 Output voltage: 10 kV
e Output current: 200 A

e Pulse width: 200 — 400 ns

» Max pulse repetition frequency:
1.2 MHz

* Number of pulses per burst: 1 — 40

Testing the Unipolar Pulse Generator in a Hospital Setting
e Tested burst frequency: 100 Hz :
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* Safe to arcing events: Yes T rﬂ
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Left: 9.6 kV, 400 ns pulses 1nto a 100 € load at the end of a long cable. Pulses are
repeated at 1 MHz. Peak current: 95 A. Doctor performs pulsed field ablation treatment with EHT Nanosecond Pulser.



