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As a skin model, sheet-like epidermal tissues cultured on insert well are widely used in assays. Thickness of the skin sheets is known as one of these phenotypes, and it is effective feature for
capturing morphological changes. As a method for measuring the thickness, it is common to prepare a tissue section by the paraffin embedding method and measure the length from the upper
part to the lower part of the tissue with a microscope. However, since this method is invasive evaluation method, subsequent detailed assay cannot be performed. In addition, because the
evaluation is based on a tissue section, it is a local evaluation, and it is difficult to capture features such as distribution of tissue thickness. Furthermore, embedding with paraffin is difficult to
maintain the original shape of the tissue. Therefore, in order to perform more appropriate thickness evaluation, a new method for non-invasively observing and quantifying the tissue on the insert
well is required.

In recent years, optical coherence tomography (OCT) has become widespread as a three-dimensional diagnostic method for the fundus. OCT is a technique for rendering a three-dimensional
tissue as a tomographic image, and the near-infrared light, used by OCT as a light source, is suitable for biological permeability and low in cytotoxicity.

In this study, the OCT imaging device Cell3iMager Estier (SCREEN Holdings Co., Ltd.) was used to acquire 3D images of non-invasively stacked cell tissues, and we aimed to establish a new method
for measuring of tissue thickness distribution. The cell sheet on the insert well was observed using Cell3iMager Estier, and a three-dimensional image was obtained. Based on the obtained three-
dimensional image, cell regions were extracted by image processing, and the thickness distribution of the entire sheet was calculated. We report that it is possible to measure non-invasively the
change of the thickness distribution of the whole cell sheet by the experimental condition.
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Results
Result 1 : OCT Imaging of Skin Model Result 4 : Segmentation of Cell Layer/Cornified Layer in OCT Image.
[ Control ] Skin models in 24-well inserts were imaged by OCT. (High magnification)

Imaging Condition
Resolution(X-Y); 2 um / pixel

Scan Area; 1000 um x 000 um

Scratched part at tip

It was suggested that the layer structure boundary of the skin model could be
observed.

< Segmentation Result >

Scratched part at tip

Skin models in 24-well inserts were imaged by OCT. (Low magnification)

For comparison, skin model (under; Scratched) was scratched tip of micropipette tip.
(Left) Microscopy images
(Right) Cross section images (OCT); At positions A~D in microscopic image

| . Examined whether layer structure can be extracted using Deep Learning
Imaging Condition Segmentation. > Suggested that it is possible.

Resolution(X-Y); 10 um / pixel >can Area; 8000 km x 8000 pm Result 4 : Application to Irritation Test using Skin Model
Three-dimensional imaging of the entire skin model in a 24-well insert was possible.  after exposure 0.3% SLS, skin models in 24-well inserts were imaged by OCT.

(High/Low magnification)

Result 2 : Examination of Thickness Measurement Method of Skin model | o
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Cross section The entire skin models of two conditions were extracted and each thickness was measured.
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> |t was suggested that OCT imaging could be used to non-invasively measure the

overall thickness of in vitro skin models in 24-well insert.
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