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Measurement situation
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Collection efficiency, {,
depends on optical properties

f =1-(+tanh(x))/2
where x = A(In(8 = mfp'/d’) + B

A=0,310

B =1.38
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How reflectance depends on the 5
ratio of scattering to absorption R = €Xp(—MaA(S)
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Multifiber probe
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Titanium dioxide and epoxy at
optical fiber termini

Specify 6 and D

F(r) = exp(-r/8)[(4nDr), ger 8, D
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Calibration measurements of fluence rate,
- F [W/cm?]

F, = calib, M,

F, =calib,M,

F, = calib;M,

Insert in phantoms with
known optical properties

Results
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Scattering coefficient, 1 ' (cm )

Jacques, Newman, Levy
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Flourescence

Add ﬂuorophore to 3 different solutions
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Oxygenation and blood content
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Observed fluence

F, = f Exc *Conv * Esc = dV
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Observed fluence PDT

oxygen
Fobs & EgC(I)f kexp(_z/é)ex * beXp(—Z/é)f i dZ » activated drug radical ——» oxidative
0 (singlet injury
oxygen) to cells

photon

F, = EcCDy / |
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Quantum yield
Concentration

Extinction coeff

Fluorescence
Exc. irradiance

PDT treatment

P, = EtkbeC®Pexp(-z .16
th p( necrosis )
5 In(bPeCEtk)
E = irradiance D = quantum yield for sin glet oxygen S
necroslts P
t = {ij = depth ]
ime A D of necrosis l-h
k = backscatter factor S = penetration depth
b = photons per J energy Pth = threshold radical production for necrosis To double iz ol

& = extinction coefficient

C = concentration



