Photodisruption in turbid tissue with 100-fs and
200-ps laser pulses

Nozomi Nishimura
Chris B. Schaffer
Nan Shen
André Brodeur
Joop Grevelink
Eric Mazur

APS Centennial Meeting
26 March1999

<



Introduction

focus ultrashort laser pulse on tissue




Introduction

high laser intensity at focus...




Introduction

... leaves microscopic damage




» Dynamics of photodisruption
» Photodisruption in epidermis

> Deep photodisruption
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Dynamics of photodisruption
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Dynamics of photodisruption
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Dynamics of photodisruption
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Photodisruption in epidermis




Photodisruption in epidermis

EpiDerm from MatTek Corp.

stratified skin model
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Photodisruption in epidermis

200 ps, 40 uJ 100 fs, 40 pJ

fs pulses reduce collateral damage
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100 fs, 4 pJ




Photodisruption in epidermis

focus below surface...
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... and translate beam
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... and translate beam
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... and translate beam




Photodisruption in epidermis

200 ps, 20 pJ 100 fs, 20 pJ

undamaged surface






Photodisruption in epidermis

realistic model: pig skin

rough surface causes
focusing aberrations
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Photodisruption in epidermis

realistic model: pig skin

flatten with saline
and cover slip
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Photodisruption in epidermis

realistic model: pig skin

flatten with saline
and cover slip
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shape determined by self-focusing



Photodisruption in epidermis

100 fs, 40 pJ

100 um difference in focusing depth



» 100 fs pulses better than 200 ps pulses
» sub-surface cavity formation in tissue

» long channel formation in bulk pig skin
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