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Abstract  Cell distribution can be characterized quantitatively using a depth-resolved scattering coefficient calculation
method based on optical coherence tomography (OCT). This method uses a single scattering model to obtain a
depth-resolved scattering coefficient distribution map, and the law of cell distribution is verified using the histogram
statistics of the scattering coefficient. A multilayer scattering medium model is used to verify the effectiveness of the
proposed method. The experiments reveal that the scattering coefficient distribution maps can resolve the cell
distribution depth and provide a more obvious contrast between the cell and background compared with an intensity
map. There are no significant differences in the distributions of the OCT intensity signal histograms of various cell
suspensions. The histogram of the scattering coefficient contains the characteristic cell concentration peak, and the
degree of deviation between the characteristic peak and background scattering characteristic peak is linear with the
cell concentration. The cell distribution in the bio-3D printed hydrogel scaffold detected by the OCT scattering
coefficient distribution map corresponds well with the H&E staining results, and the corresponding scattering
coefficient histogram distribution exhibits peaks characteristic of the cell concentration.
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Fig. 1 Reconstruction process of scattering

coefficient distribution image
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Fig. 2 OCT image and scattering coefficient distribution of the multilayer dielectric scattering model. (a) OCT intensity

image; (b) scattering coefficient distribution calculated by the proposed method; (c¢) scattering curve corresponding

to the model at the white dotted frame in Fig.2(b)
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Fig. 3 OCT intensity images and scattering images of C3A cell suspension with different concentrations.

(al)-(a4) OCT intensity images; (bl)-(b4) OCT scattering images
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Fig. 7 Histogram of signal intensity and scattering coefficient of hydrogel scaffold. (a) Intensity distribution of the PBS

buffer solution; (b) intensity distribution of cell-free scaffold; (c) intensity distribution of cell-containing scaffold;

(d) scattering corefficient distribution of PBS buffer solution; (e) scattering corefficient distribution of cell-free

scaffold; (f) Scattering corefficient distribution cell-containing scaffold
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Fig. 8 Comparison of OCT intensity images, scattering images and H&.E stained sections for hydrogel scaffolds. (al) OCT

intensity image of cell-free hydrogel scaffold; (a2) OCT intensity image of cell-containing hydrogel scaffold; (bl) scattering

image of cell-free hydrogel scaffold; (b2) scattering image of cell-containing hydrogel scaffold; (cl) stained sections image

of cell-free hydrogel scaffold; (c2) stained sections image of cell-containing hydrogel scaffold
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Table 1 Intensity and scattering coefficient, and their standard deviation at the peak of frequency of histogram

Sample

Intensity /dB

Scattering coefficient g, /mm™"

Background peak Characteristic peak

PBS buffer solution
Cell-free hydrogel scaffold
Cell-containing hydrogel scaffold

28.7500(0.0000)
29.2500€0.0000)
29.2500(0.0000)

0.1700(0.0000)
0.1150€0.0070)
0.1125¢0.0050)

0.0000¢0.0000)
0.2150(0.0070)
0.2700(0.0294)
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