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Many tissue engineering approaches Involve

an application of 3D scaffolds. Numerous scaffolds
produced from a variety of biomaterials (collagen,
chitosan, elastin, etc.) are used In many fields to
regenerate different tissues and organs such as bones,

cartilage, skin, cardiovascular repair etc. [1, 2].
The collagen Is a popular extracellular matrix of
molecules of connective tissues because of Its
abundance, biodegradability, and biocompatibility [3].

X-ray computed nanotomography (nCT) Imaging IS
a technique enabling a 3D investigation of scaffold’s
structure and thus a quantification of cell’'s and scaffold’s
characteristics such as their size, 3D distribution,
porosity, thickness etc. [4, 5].

Here, we present a way how to correlate nCT and SEM
data and hence verify presence of cells, or in general
any materials, which can be easily determined in SEM.

This includes

SEM/NnCT compatible sample holder,
a suitable fiducial marker for both SEM/nCT.

The morphology of porous scaffolds is usually observed
using scanning electron microscopy (SEM).

Fiducial marker

Test of makers for correlation of

* light microscopy (LM),

* scanning electron microscopy
(SEM),

e X-ray computed
nanotomography (nCT).

The collagen scaffold structure was observed using a nCT RIGAKU
Nano3DX (voxel size (0.53 pm)3, field of view 0.9 x 0.7 mm?) and a SEM
Tescan MIRA3. To locate precisely the same regions of interest, e.g. cells
on scaffold, it is advantageous that the fiducial marker is placed on
a sample and easily recognizable in both measurement methods. A test of
several markers was performed to select the best one for both nCT and

SEM. .
Selected markers are applied on

the collagen scaffold (white/grey

structure):

a) red nail polish,

b) carbon tape + c) piece of
aluminum film,

d) silver nail polish,

e) handle tape, £ e A s,
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microscope (LM), SEM and nCT. nCT data were processed In
VGSTUDIO MAX 3.1 software and the markers were segmented
and rendered in 3D. For the comparison of 3D nCT and 2D LM and SEM,
the surface of the sample was rendered in the nCT data to obtain a similar
view as in the SEM and LM.

All markers containing metals (aluminium foil, handle tape) caused
noticeable metal artefacts, which strongly decreased quality of nCT data.
Carbon tape does not have such a contrast at SEM as nail polish.
Eventually, silver nail polish was chosen as the best marker, because of its
easy detection and no artefacts in both nCT and SEM.

The markers were applied to the collagen scaffold and imaged with a light

All Images have the same scale.
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3 mm diameter

Sample holder

Both machines, nCT RIGAKU Nano3DX and a SEM Tescan MIRA3, have
completely different geometrical arrangements. To be able to locate
the same region of interest of the sample in both nCT and SEM

i, SEM-nCT
measurements, a sample holder compatible with nCT and SEM had to be SEM-nCT holder holder for
manufactured. Consequently, the sample didn’t have to be removed from for samples. The samples in nCT
the holder during measurements on either machine. upper (yellow) P

part can be
unscrewed and
Inserted into
microscope.

The sample holder was designed as a rounded bar split in two parts.
The upper part (12 mm height) allows fastening the sample to the MIRAS,
whereas the entire sample holder allows fastening the sample to
the Nano3DX. For an easy dismantling, the upper part is connected by M2
set screw and can be demounted easily by bare hands. Both parts of
the holder are made of stainless steel grade 1.4305 (AlSI 303). This grade
was chosen for its good temperature stability and excellent machinability.

and SEM.
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and hence to upgrade the strategy of scaffold's
application.
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