
















 

 

   
 

Figure 14. Tissue phantom with glass capillaries: sample back view images show two separate rows of densely packed glass 
capillaries. Capillary inner diameter – 150 µm, capillary outer diameter – 200 µm. Space between upper and lower 

capillaries is about 450 µm 
 
 

Table 4. Optical properties of designed phantoms at 830 nm (integrating sphere total transmittance and diffuse reflectance, and 
collimated transmittance measurements, Inverse Monte Carlo algorithm); the phantoms on the basis of 510КЭ Epoxy Resin + 3 mg/ml 
TiO2 (200 nm) + other components 

 Other components Absorption coefficient, 1/cm Reduced scatt. coef.,1/cm Anisotropy factor 

Phantom I 150 mg/ml SiO2 (1000 nm) 0.36 14.7 0.92 

Phantom II 60 mg/ml SiO2 (1000 nm), 
2 µl/ml India Ink 

1.25 34.5 0.82 

Skin  0.82 13.4 0.91 

 
In the Table 4 optical properties at the wavelength 830 nm of two exemplified phantoms determined on the basis of 
measurement of collimated transmittance and total transmittance and diffuse reflectance using integrating sphere and 
Inverse Monte Carlo algorithm are presented. 

 
6. CONCLUSION 

 
In the framework of finger tissue model design, in vivo OCT images of little human finger were done, dimensions of 
tissue structure and local scattering coefficients were evaluated. 
 
Two prototypes of tissue phantom were designed on the basis of epoxy resin with two separate rows of densely packed 
holes or glass capillaries. 
 
Total transmittance, diffuse reflectance and collimated transmittance spectra were measured using integrating sphere 
spectrometer for a number of designed phantoms. On the basis of these measurements the wavelength dependences of 
absorption, reduced scattering coefficients and g-factor were reconstructed by Inverse Monte Carlo method and data for 
particular wavelength 830 nm received. These data for absorption coefficient, reduced scattering coefficient and 
anisotropy factor are well fit to averaged literature data for human skin. 
 
Besides Raman glucose sensing instrument calibration designed dynamic phantoms could be useful for applications in 
blood flow and perfusion measurements using speckle techniques at multiple scattering conditions.  
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