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Study on photo-dan age selectivity in photodynam ic therapy by
m eans of M onte Carlo m ethod

WANG Shuang RUAN Jun HE Q ing-li
( Deparm ent of Physics Norhwest University X 7 an 710069, China)

Abstract The purpose is to provide nsight no he ssue of phoir-dan age sekctivity in photodynan ic therapy M onte Carb
sinu hton w as perbm ed us ng d ifferent optical property for nomaland tum or tissue The decay of photodynam ic dosew ih depth
w as approx mately exponentnl The greater depth of effect of ncreasing photodynan  dose obtamabl n the tunor/nomal
smu bhtn is clear as the greater depth of canpletely selkctive danage & which has a threshold photodynamic dose for tssue
necwossk and B affected by the photo spot size For typ cal photosensitizer retenton ratis it is possblk to obtain a shalbw but
entirely selective depth of umor necrosis but to obtain deeper tm or necrosis necessarily means some degree of nomal tssue
dan age
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Table 1 Optical paran eters
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Fig 2 Contbur of photodynan ic dose base on different bean radius and
phobsensitzer retention ratio of I' 1 i nom al tksue and tum or
a— Imm bean radus b— 3mm bean radius
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Fig 3 Conbur of photodynan ic dose base on different bean radius and
phobsensitzer retention ratio of 1'2 i nomal tssue and wm or

a— lmm bean radius b— 3mm bean radius
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Fig 4 Conour of photodynan ic dose base on different bean radius and
phowsensitzer retenton ratio of 1'4 i nom al tssue and wm or

a— Imm bean radius b— 3mm beam rad s
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Fig 5 Conbour of danage depth based on different bean radius and photo
sensitizer retention ratio of 1:4 n nomal tissue and umor

a— Imm bean radius b—3mm bean radius

; , WILSON
B

1

Q Olen ;

[

[ 2]

[ 5]

[ 6]

[7]

LIZhH, LATJ Ch WANG Zh D, et al The application of mpulse re
gponse function nM onte Carlo smuhtion of lisht distrbution in bir
logical tissues [ J]. Laser T echnobgy, 2001 25( 4): 263-267( in Cht
nese).

LIH W, JACQUES S L, LI Q Zh MCML-M onte Carb modeling of
light transport in mulir layered tissues [ J]. Canputer M ethods and
Prograns in Bimedicne 1993 47(2): 132-133

PATTERSON M § W ILSON B C, GRAF R In vivo tests of the comr
cept of photodynan ic dose n nomal rat liver photosensitsed by akr
m inim chlorosulphated phthalbcyanine [ J]. Photochan stry and Pho
tobiobgy, 1990, 51(3): 343-349.

de DDE M L. M onte Carb smulation of light distrbution n an en-
bedded tunor model studies of selectivity m phoiodynan i therapy
[ J]. Lasers nM edical Science 2000, 15( 1): 49-56.

W LLSON B C, PATTERSON M S, BURNS D M. E ffect of phobsensitt
7T concentration n tisue on the penetration depth of phobactivating
light[ J]. Lasers nM edical Science 1986 1(4): 235244

GOMER C ] DOUGHERTY T J Detem ination of [ *H|-and [ '*C]
hematoporphyrin derivative d stribution inm alignant and nom al tssue
[ J]. CancerR esearch, 1979 39(1): 146-151

RISH B ALTERMATT H ] NACHBUR B, et al Effect of drug light
mterval on photodynan ic therapy w ith m eta- te trahyd roxyphenylch brin
in malignan tm esothelioma [ J]. Inemational JoumalofC ancer 1993

53( 1): 141



