LEONARDQO" Duster

Super pulsed Thulium fiber laser
for lithotripsy
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Biolitec Leonardo®
Duster
Treating Urology
Stones

Future of Lithotripsy

__ Superior stone treatment
__ Improved device

__ Easeofuse

— Finerdusting

__ Low retropulsion

_ Biolitec Leonardo Duster
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The Stone Belt- Urolithiasis & Nephrolithiasis
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Flgure 2: The so-called stone belt (red) extends all the way around the world and is characterized by urinary stone prevalence of 10 to 15%.
In this zone the climatic and social conditions are conducive 1o stone formation. Some stones are associated with poverty, others with affiuence. In Europe and the
LISA, there has been a sharp, almost exciusively aifiuence-related rise in the occurrence of caleium oxalate and uric acid siones. Climaie simulations for the USA

indicate that the stona balt will move northwards in the coming two decades (12).

Deutscher Arzteverlag GmbH, R.D.A. (2015) Urolithiasis (06.02.2015), Deutsches. Available at: 4
http://dx.doi.org/10.3238/arztebl.2015.0083 (Accessed: 04 November 2024).



The Problem

Nephrolithiasis or Urolithiasis
Hard mineral and salt deposits
Either at Kidney, bladder or ureter

Calcium stone are the most common one. Uric acid,
struvite, and cystine are other types

& Miyo Clinic




The Problem

Prevalence
_ 12% of the world population

_ Most common condition affecting the
urinary system

©iStock



Treatment options

___ Medication and drink fluids (<0.5cm)
Intervention:

_ Shockwave lithotripsy (ESWL)

_ Ureteroscopy/RIRS

_ Percutaneous nephrolithotomy (PCNL)

__Open surgery

Reference:

ESWL Picture: https://zurology.com/extracorporeal-shock-wave-lithotripsy/

PCNL Picture: https://www.urologyhealth.org/urology-a-z/k/kidney-stones

RIRS Picture: https://www.healthline.com/health/ureteroscopy-with-laser-lithotripsy

ESwWL F X-RAY
o

STONES FRAGMENTS

SHOCK WAVES

KIDNEY STONES: PCNL

Ureteroscopy with laser lithotripsy

Kidney

Ureter

Kidney stone

Stone fragments
can easily pass
through ureters

Laser fiber




The Solutions

Ureteroscopy with laser lithotripsy
advantages

__ Effective with high success rate

STONE WITHIN
URETER

~_ Minimal invasive
_ Can work on multiple stones

__ Same laser for soft tissue application

Image source: https://www.dcurology.net/procedures/ureteroscopy-with-laser-lithotripsy.php



The Current standard:

Holmium YAG laser- Current gold standard
___ High power (140W)

_ Wavelength 2100 nm

_ Safety profile

~__All stone types can be disintegrated




The New Solutions- Leonardo Duster

Thulium fiber laser- Revolution in Lithotripsy

__ Low energy per pulse (as low as 0.025))
__High frequency range (as high as 2000 Hz)
__ Small core fibers (as low as 150 micron)
___Uniform beam profile

__ Symmetrical and constant energy pulse

~ Wavelength 1940 nm
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How does it work?

Thulium fiber laser- Revolution in Lithotripsy

Working principle
Thulium fiber laser

Thulium-doped
silica fiber

Source. https://link.springer.com/article/10.1007/s00345-019-02654-5
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The Solution i).!%c

Side by side comparison -Thulium fiber laser and Holmium YAG laser

16" Thulium fiber laser

Wavelength- ! Holmium YAG laser
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More absorption
coefficient in water for
Thulium fiber laser compared to

Holmium YAG laser.
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Source. https://tau.amegroups.org/article/view/28326/html
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The Solutions

Penetration depth four times lower for Thulium Fiber laser when compared with Holmium
YAG laser.

Relationship between energy and optical penetration depth

| Ho:YAG | (Ho:YAG OPD)

2=2,090 nm | 37% ‘
0=31.8 cm™
OPD=0.314 mm

Energy
and optical

peneteation -
pa | [

0=129.2 cm’’
OPD=0.077 mm

Source. https://tau.amegroups.org/article/view/28326/html



The Solution

___ Pulse energy

~_ Frequency

__ Pulse duration and

FPulse snargy

Fraquency

Laser settings specifications comparison

High Power

Ho:YAG

From 0.2, 0.5, 1.0, crciiesvere v ennnsa U 10 6.0 Joules

BN 4

High Power

Ho:YAG

From 0,025, 0.05, 0.10, 0.2, 0.5, 1.0, . ovevecinnnn o Up 10 6.0 Joules

From 5 to 80 Hz

T —
TEL /—n—-‘:"

From 5 to 80 Hz, and op 1o i i 2,200 Hz

pulse profile

Pulse duration
and
pulse profile

Source. https://tau.amegroups.org/article/view/28326/html

High Power

Ho:YAG

e
The Ho:YAG's pulse profile is irmegular, with

several energy spikes and rapid decline,
whila the TFL's is almost a square wava,

Frem 50 ps up to 1,300 ps symmetrical, producing a constant peak
powear.

From 200 pg up 10, o inssessmnsassss 12,000 pg =12 ms
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The Solutions

Ablation efficiency related parameters comparison

Up to 4 time more ablation
volume with the TFL.

~__ Ablation speed

Fragmentation

Higher dust quantity and better dust quality
(smaller dust particles) with the TFL

~_ Dust size

Dust size v AT AT R RN R < Smaller dust particles

- Significantly less retropulsion with the TFL,

S~
S sometimes even absent or not noticeable.

___ Retropulsion Rsicpldor pri— .

* Miniaturization possibilities which directly and indirectly
affect speed and efficiency

High Power A smaller fiber size presents several advantages such as:
* Better scope deflection and accessibility
F I be r S I Ze -) * More irrigation and better visibility

* | ess retropulsion and higher ablation efficiency
Fiber size
(_soumiiber ()

Source. https://tau.amegroups.org/article/view/28326/html
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The Solutions

Advantage overview:

_ Low pulse energy and high
frequency

_ Low retropulsion

~_ Small core fibers

~ Compact device with low noise
___Air cooling

~_No need of additional basket
removal

Pio.

ITEC

Parameter Holmium:YAG laser (Lumenis Pulse 120H)  Thulium fiber laser (IPG
Medical, Superpulse)
Wavelength 2120 nm 1940 nm
Pulse energy range 0.2-60) 0.025-60)
Pulse duration range 0.05-1 ms 0.05-12 ms
Pulse shape Dictated by the pumping pulse Electronically modulated
Maximum pulse frequency 120Hz 2000 Hz
Maximum average power 120W 60 W
Lowest proximal laser fiber = 200 um = 150 ym
core diameter

Cooling system Low-power generators: self-contained water-  Fan

cooling system with fan

High-power generators: vapor-compression

refrigeration system

Resistance to external shocks  Low High

Source: Thulium fiber laser: the new player for kidney stone treatment? A comparison with
Holmium:YAG laser Olivier Traxer and Etienne Xavier Keller
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Leonardo Duster- Thulium fiber laser from biolitec

___Similar features like other Thulium fiber

lasers SDECiﬁCE]tiDﬂS

. . Medel LEDRARDC® CusTer
__ Bare fibers from 150 micron to 1000 s TA1=40nmEOw
microns wWavelengrh 1940 nmz 2nm
Mz 3V ETagE powar B0 Warr
Mz paak power GO0 Wiar
Pulse2rergy 0.02-6]
Alming baam Lasardiade, gresn 525 nm (adjustabke) < Lmw, class3A
{brightness adjustabl=)

Treatment made O/ Puls2
Pulseduration A0 ps 050 ms
Rep=tdan rate 1w 500He
Powear sLpply 110- 240 WAL, SOVED HE
DimerElans{H W« 0 37.8Cm« 577 cmx 35.8Cm
Welght 4lkg

&lllasar satsind. 3 safety goggles, foot switdh, powser cord and manual
Trelkey or carnying casa can bo supplod uponraguest
Fibser sizas ranging from 150 1o 1000 microns are avaiabla
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Treatment parameters

User defined parameters: Pulse energy, Frequency and Pulse duration (Short, Medium
and Long)

Stone treatment is mostly in Short pulse.

__ Dusting parameters:
Low pulse energy and High frequency (0.05J-0.2) * 100-400 Hz)!

__ Fragmentation parameters:

High pulse energy and Low frequency (0.4J-4) * 14Hz-40 Hz)?!

1. Glossary of pre-settings given by laser companies: no consensus! Alba Sierra - Mariela Corrales - Adria Pifiero- Merkourios Kolvatzis- Bhaskar Somani - Olivier

Traxer
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