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INTRODUCTION
Burn wounds remain a significant challenge in medical care, requiring effective wound coverage to restore the skin barrier and
promote healing or support skin reconstruction. The use of autologous grafts as substitutes is still the standard treatment, however,
it presents limitations for deep and extensive burns (1). Decellularized skin allografts and xenografts have emerged as suitable
options, using decellularization to remove the immunogenic material present in the tissue while preserving the ECM components
and interesting biomolecules (3). Considering that xenografts source availability is significantly higher and free of ethical concerns,
this study describes for the first time a protocol for decellularizing rabbit dermis, leveraging a valuable agro-food by-product that
exceeds 5000 skins/day at the world-leading company Cortadoria Nacional de Pêlo, and studies its potential for skin regeneration.
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Skin selection according to the company’s
specifications.

Hair and epidermis removal. Calcium hydroxide, 
hydrogen peroxide, sodium hydroxide, and specific
enzymes. (pH = 12)

Mechanical removal of the subcutaneous fat tissue.

Removal of oxidative liming reagents, specially
calcium hydroxide. pH decreases until around 7.

Enzyme application.

Application of formic acid (pH = 3,5).

COMPANY’S PROTOCOL ANALYSIS

Rabbit skin

Rabbit Dermis

The protocol established at the company for skin
preparation for tannery included treatments also used
for decellularization.

This analysis focused on understanding which part was
worth including in the final decellularization protocol.

DECELLULARIZATION PROTOCOL
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IN VITRO ASSAYS
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MECHANICAL PROPERTIES ANALYSIS
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The rabbit dermal matrix shows great resemblance with
human dermis, with a porous top surface (E-dRDM) and a
fibrous cross-section and bottom surface (H-Drdm).
Swelling properties show a high swelling capacity of the
matrix and their ability to recover to its native conformation
after extreme pHs exposure.

The scheme of top shows the variation of pH along
processing and the decrease in matrix tumescence as the
pH decreases.
The DNA quantification shows an expected decrease in
DNA concentration after each treatment. The final steps
are close or even under the limit of 50 ng of dsDNA per
mg of dry tissue, as the standard value for effective
decellularization
A decrease in GAGs quantification is observed along the
different steps of processing, indicating that the
decellularization process also affects GAGs content into
the matrices.

The representative tensile stress-strain curve
shows two distinct zones where can be
observed contributions of elastin and
collagen fibers. The YM of these two zones
was analyzed to verify damage in these
components. After Bating there is a strong
damage of elastin and after Pickling collagen
is affected, resulting in a decrease of the
ultimate tensile strength on both treatments.

DNA QUANTIFICATION
SDC treatments showed
to be more effective in
removing DNA. GAGs
content decreased to
values of 0,5 g/mg
which is still in a range
that can influence cells
performance.
SDS treatment for 3H
affects GAG
quantification.

Mechanical properties analysis showed that SDS treatment applied for 3H had a negative effect on
elastin and collagen fibers resulting in a weaker ultimate tensile strength. On the other hand, SDC
treatments were able to maintain properties with no differences from the control. The SDC3H
treatment applied after deliming showed better overall results, being considered the best option for
decellularization protocol.

Preliminary direct contact assays showed that
HDFs were able to adhere and proliferate in
the matrix up to 7 days of culture.
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A minimally invasive protocol was successfully optimized for obtaining
dRDMs, yielding matrices with DNA content below 50 ng dsDNA/mg,
meeting decellularization standards. The preserved mechanical properties,
comparable to controls, indicate structural integrity. The GAGs
quantification showed that this ECM componet is in a range that can
influence cells. Furthermore, in vitro studies confirmed the
cytocompatibility of dRDMs, highlighting their potential for biomedical
applications.
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