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3 EVALUATION OF THE CO-LOCALIZATION ACCURACY

Co-localized line-field confocal optical
coherence tomography and confocal
Raman microspectroscopy for three-
dimensional high-resolution morphological
and molecular characterization of skin
tissues ex vivo: supplemental document

1. ILLUSTRATIONS OF THE CO-LOCALIZATION SET-UP

Pictures of the set-up used for co-localized LC-OCT and CRM acquisitions are given in Fig. S1.

2. CALIBRATION PROCESS FOR LC-OCT/CRM CO-LOCALIZATION

The principle of co-localization relies on a coordinate-based calibration between the two XYZ stages
placed under the LC-OCT and the CRM devices. The calibration process is schematically described in Fig.
S2.

3. EVALUATION OF THE CO-LOCALIZATION ACCURACY

Bead n°® 1 2 3 4 5 6 7 8 9 10
Positioning error along X (um) 0 0O 20 10 10 10 10 10 20 10
Positioning error along Y (um) 0 0O 10 0O 10 10 10 0O 20 O
Positioning error along Z (um) 10 10 10 10 0 0 10 10 0 O

Table S1. Evaluation of the co-localization accuracy. For 10 TiO, beads included in the calibration sample
and targeted with LC-OCT, we measured the positioning error defined as the deviation between the
theoretical XYZ position of the CRM stage given by the calibration and the actual XYZ position of the
stage to effectively target the center of the bead with CRM. A maximum deviation of 20 um and 10 um
was measured in X/Y and Z respectively.
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Fig. S1. Pictures of the set-up used for LC-OCT and CRM co-localized acquisitions. Identical XYZ
translation stages are placed under the LC-OCT and CRM devices. To perform colocalization
experiments, the skin sample is introduced in a sample holder. The sample holder is successively placed
on the LC-OCT stage and on the CRM stage. Points of interest (POIs) in the sample are identified from
3D LC-OCT images. A calibration of the XYZ coordinates of the stages under each system, performed
prior to experiments, allows to target these same POIs using the CRM system and acquire their Raman
spectra. Samples of tattooed skin were characterized with LC-OCT and CRM using this set-up. Samples
included a biopsy taken from the red dye area of multicolored tattoo with adverse reaction, as shown
in the clinical image.
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a) The calibration sample is placed on
XYZ stage under the LC-OCT device.
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CRM, the same TiO, beads are placed
at the CRM focal point.
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a) Using LC-OCT/CRM pairs of XYZ stage coordinates, the transfer relation
between the (0,0,0) image coordinates of any LC-OCT image (associated with
(X, ¥, 2)ic-0cT stage CoOMdinates) and the corresponding (X, Y, Z)cru stage
coordinates of the CRM stage is computed.

The transfer relation is the combination of a rotation matrix R and a translation
matrix T.
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b) To target structures placed at any position in a
3D LC-OCT image, the (X, Y, Z)cpu stage
coordinates are corrected by adding (X, rsec ,
Yosrset » Zogrser ) Offels corresponding to the
coordinates of the structure within the 3D image.
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Fig. S2. Diagram describing the calibration process required to perform LC-OCT/CRM colocalized
acquisitions. Calibration aims at finding the transfer relation between the coordinates of any POl in a

3D LC-OCT image (acquired for given (X,Y, Z)Lc_ocrsmge coordinates on the LC-OCT stage) and the (XY,

Z)CRMsmge coordinates on the CRM stage that makes this POI positioned at the CRM focal point. This
transfer relation can be expressed by a combination of a rotation matrix R, a translation matrix T and
correction offsets Xos e, Yorsset and Zogser. Calibration consists in three main manual steps and is
performed using a calibration sample composed of polydimethylsiloxane including titanium dioxide
TiO, beads.



