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absorption versus penetration depth for various wavelengths

500 T T T T T T T T T
— 1064 nm
— 980 nm
H H
450 — 1320 nm
1440 nm
400 H — 920 nm Y
3504\ —
300 —
z ||
5
2 250 —
o
@
o
=
200+ —
150 - —
100 - -
50 -
0 1 1 1 I | | 1 1
0 10 20 30 40 50 60 70 80 a0 100

Penetration depth (mm)

iz slagge Job 5 398 Gak s i Sfogad ) JSb

ol jully cnl 09d o b pai mhaw 921y 2 (6551
S sy el 3l 5123 by BT 55,0 ) (ot
Obi QBB g liioe 5l 50k 095 Lawgs 0oad plox]
S5 i (Rl 6y pdold (il Rl oS ams o
ISlEdS g pdn ol ole)S SISl e 0
A i Sl pad sl o T og n 0aalie
Sl L ecBl (9,0 (lS 3585 Bee (59, gl
ol oo 00l iul38l lgi aSS )L glads iloasS
s Slg Ve g Vo id e pln )5 Ol L1 cnl ol 6
FogSae Veow glad @y lopls & g0t ;5 (54500
Oy (g Rl A el oad a8 )5l o
2ol oads a8 8 Sl 58 (9558 adsl (339 I
W=Y g W=Y g W=l O jsoan (5598 09 oelel
&l eabalonl (g ludand ol ¥ SS ,o il
2 8L (19,0 55) S9i5 Bee (59, Ol LI S
A5 ams e i JSLb ol gladssly el o
23 4k 9k Gee Gl a4 pomie iSold A58
= e (nl @ Glg e T JSS cmlie Lo o
ae Dlg Yo g Ve e laglys sl 39 3o a5 3
@77 ol S el e e VY 9 VP N s s
Y Sl Jeols b ams oo lid |y 3685 3as jo

¥ sosled F 50595 AVAY 5l iulesj g Cauigy

slogasdsb @ly 3585 Gos Jloged ¥ IS o
= el 00l ey (sladis loged O jgod jeS e
AT Glagae Job slp 3585 Gos loged (nl (ol
AT sy 4 el VEEe 5 1YY (- 9F QA
S9& Boe (pyeS el o den 0V g AN DAY
o azg bas Conl gl VFY . zoe ok sl
ol ottt B O] SVl o i
o e 5] ol s 02 oS isS los
Oygody pugls Sl (655 Sdgnd wnld gy o

Penetration depth for various wavelengths.

Penetration depth (mm)

920 980 1064 1320 1440
wavelength (nm)

o (6l bl (390 5med GG S985 ok ¥ S
ilizeo gz go


http://jdc.tums.ac.ir/article-1-5044-fa.html

Downloaded from jdc.tums.ac.ir at 3:04 IRDT on Wednesday March 27th 2019

%z SBL L s S w8 Gilwdnd  VFY

L omd syl gl g 55 lgs plojen (iol 3l
Gl ool I8 el (gl ol uibald pilodSs ol
o ey Se Vo 6aS L glad g Slg Ve s
oeSsdd Jlade ¢ egil Vo FY zao Job ;o NA:YAG
G ol Glp il oals aid 5 dai o wll lgied
)_]éj)b u‘s f’ 5“’ L\’ g.))g_.acb))’...' u‘y )JQLQ.A
dygn (pidgdd xilodSs Colb gl cwl ouls ad S
blis polbe culb ooy a0 L glads ¢ las
Al Al |y yieg, e For g YAV AT (Y-

3 5953 mBgld (gl 398 Bes 5 > polie
IS ol 0 a8 458 len 04l o cdmline ¥ S
G,k a5 Gles Hlojen (Rl el oo 00y
3985 Fas il 4y e (ol sl S yo o5
¥ U leaisl cul ool <8l 9,0 H5d b
yog,Sao Feoo g VAYAY Ve v bl 4y gloas L
\/V 9 \/? 4\/& &.A_A.))J 4_$ ‘) m..\..i)bl.l u.al.) w.::sls )é
sl o33l gl s aes e lis e Lo
o]0l O ygody cals Ayl of Wlige 05y 4S5,

penetration depth for various powers of 1064 nm wavelength.
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the effects of simultaneous increasing of power and beam radius in constant fluence on absorption of radiation
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absorption versus penetration depth for various radius of 1064 nm wavelength.
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Penetration depth for various radius in fixed power of 10 watt for 1064 nm
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Monte Carlo simulation of laser interaction with fat tissue
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Background and Aim: Liposuction is one of the most
popular procedures for removing unwanted body fat deposits
now. The conventional methods for liposuction however have
many drawbacks; among them is long recovery time, scars,
bruising, skin flaccidity and excessive blood loss. Considering
the increasing demand for body sculpting, the need to
improve these techniques is of vital importance. One of these
newly proposed techniques is laser assisted lipolysis. Laser
lipolysis is now widely used for body contouring and
sculpting. Less trauma, bleeding and pain is among the main
advantages of this method.

Methods: Photons propagation and scattering within the
biological tissues can effectively investigated by using
numerical methods. In this study we used the Monte Carlo
simulation method to simulate photons directions, absorption
and scattering inside the tissue. This method uses a random
number generator for photons creation, moving inside the
tissue and termination. In this simulation we considered both
the wavelength and fluence variations effects on the photon
absorption rate and penetration depth inside the fat tissue.

Results: Our study showed the increasing of penetration
depth with decreasing of absorption coefficient. We observed
that deepest penetration depth for 920 nm wavelength as it has
lowest absorption coefficient. We also concluded that
increasing the laser power (increase in fluence of laser)
resulted in increasing the penetration depth of laser radiation.
Increasing the radius of laser beam (decreasing the fluence)
on the other hand resulted in reduction in penetration depth.

Conclusion: Monte Carlo simulation of radiation propagation
within the biological tissue has proved to be an efficient
method. This method effectively simulates the physical
components of laser radiation. Our findings indicate that to
have laser lipolysis more efficient and safe, it is essential to
choose suitable wavelength.

Keywords: Monte Carlo, simulation, laser lipolysis, fat
tissue, Nd: YAG laser, absorption
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