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Skin: histology and OCT images
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VIN epidermis

0.35- 1.66 mm, mean
0.93 +£0.37mm

Baggish.
Obstet Gynecol
1989

Fitting procedure

The OCT signal decreases with depth
Depends on scattering of the sample
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Quantitative analysis of OCT signhails:
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Optical Coherence Tomography (OCE

e Path length is known
e Can we measure y, by OCT signal analysis?
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confocal layout

Transfer function mirror reflection
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calibrated samples from Lund
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Optical phantoms of varying geometry based on thin

building blocks with controlled optical properties
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Kitchen Hardware
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Ingredients 1

Sylgard ® 184 Silicone Elastomer
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+ Optical ‘clear’ material
« Thermal conductivity: 0.17 W /mK (soft tissue
range)
« Elongation at break : 140%
» Density: 0.97 kg/I
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Ingredients 2
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Titanium dioxide (TiO,) )

Sigma Aldrich

Refractive index 2.49 (anatase

form)

Mean radius ~50 nm (unknown

distribution) ™ Scattering
Glass particles (SiO,)

Kisker biotech

Refractive index 1.37

Mean radius: 50058 nm —

Absorber ABS 551 Absorption
Exciton
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Macroscopic Homogengity

introduction

OCT signal

Phantoms:

silicone

liquid

conclusion

B

£ 1.5

< 0.75

=

o

8 1 ] ] 1 1 1 ] ] 1
0.0 2.0 4,0 6.0 8.0 10.0

Width (mm)
OCT at 850 nm
Concentration 1 roil y roi2 ; roid Mean p;+5D Ay
weight % mm~! mm-! mm~! mm~! %

0.1 1.75 2.00 1.93 1.89+0.16 8.5
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Thin Layered Phantom Stack
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Skin simulating phant
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Vessel Simulating Phantom
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Retina Simulating Phant
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Comparison of OCT systems
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Durable phantoms (—14 %6 stability in 6 months)

Concentration dependent scattering and absorption
(2—11 mm™)

Tissue comparable index of refraction (1.42 +0.01)

Advanced “tissue mimicking " geometry (skin, retina,

channels)

Homogeneity (= 8 20)

Relatively cheap (—$3 for TiO,)

Liquid phantoms?
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Interaction: light-RBC
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M. for high concentrations?

e transmission OCT measurements
(1300 nm spectral domain home built system, coherence length 12 um)
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M. for high concentrations

Silica beads (0.5, 0.8, 1.0 and 1.5 pm)
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M. for high concentrations

Silica beads
. . Mie calculations (1300 nm, silica, n=1.447 in
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Cat. # Diameter Scattering Anisotro| Max. Vol.
silicone (SD) (nm) | Cross section Py (%0)
m? factor
liquid Psi-0.5 376 (20) 0.0012451 0.253 20
conclusion Psi-0.8 759 (14) 0.031297 0.742 20
Psi-1.0 906 (17) 0.069361 0.781 10
Psi-1.5 1215 (18) 0.24026 0.869 10
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M. for high concentrations

Transmission results for 1215 nm silica
beads at 4, 6, 8 and 10 vol%
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U for high concentrations
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Dependent scattering for all beads

Corrected for dependent scattering with
structure factor by Percus-Yevick model
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OCT: multiple versus dependent scatte
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SO _ . lgl . EHF results: Under restricting conditions for thetagys (9)

Dependent scattering for IL
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How about Intralipid?

Number of particles
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Kodach et al. Optics Express, 2011, Vol. 19, pp. 6131-

6140
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Dependent scattering for IL
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—a— Transmission OCT
—e— Backscattered OCT
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Different OCT systems
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After probe calibration, @ 1300 nm: maximal
attenuation in IL is ~ 5 mm-"
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Conclusions: scattering measured b

introduction

OCT signal

Phantoms:
silicone
liquid

conclusion

OCT signal analysis give insight in
fundamental and in vivo scattering
properties

— Stable tissue mimicking phantoms

— Dependent scattering (> 1 vol%)

— Attenuation determination in vivo

et (2) =17 Re{7(22ndej} ®h(r, Z)\/Pref Parpie \/lub,NA \/EXp(—ZySZ)

e How is the signal processed?
e Lateral resolution?
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