
3



3



4

4

4

4



carbono supercrítico (scCO₂)4 4

protocolos de descelularização assistidos por scCO₂, nos quais foram testados parâmetros 

realizadas após esterilização com scCO₂ e o aditivo NovaKillTM, uma mistura composta por 

ido peracético (PAA) e peróxido de hidrogénio (H₂O₂). O protocolo assistido por scCO₂4
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através de abordagens assistidas por scCO₂ como uma estratégia promissora para aplicações 
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biomedical contexts, scCO₂ has been effectively utilized for the sterilization of medical devices 

solvents like hydrogen peroxide or peracetic acid, scCO₂ demonstrates potent 

, 2020). Through rapid depressurization, scCO₂ 

sterilization, scCO₂ serves as a standard method for drying applications, particularly in aerogel 

, 2022). Beyond the biomedical field, scCO₂ is also extensively applied 

scCO₂ has gained significant interest for its 

pressure conditions, scCO₂ permeates biological 

solvents, scCO₂ promotes 

These combined features make scCO₂ a compelling alternative to 



(2024) utilized supercritical CO₂

4

4



formulations in regenerative medicine. To achieve this, scCO₂ 

4 4

supercritical CO₂



3

3



₂ treatment was conducted in batch mode, with each batch consisting of 

one complete cycle of pressurization, heating, exposure to scCO₂, and depressurization. Prior 

to prevent displacement during scCO₂ 

to restore the operational capacity of the scCO₂ pump.

3

scCO₂ exposure 

3

3

were implemented during the washing steps between successive supercritical CO₂ cycles.

3

3

3

3 3
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steps between scCO₂ cycles in 

3

was based on cyclic scCO₂ treatment, wherein each cycle involved exposing the meniscal 

samples to supercritical CO₂ within the reactor, followed by intermediate washing steps 

3

4

4
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reactor was operated at 110 bar and approximately 35 °C for 3 hours, followed by a controlled 
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3

the addition of 200 μL Buffer BC2 and 603100 μL of 20 mg/mL proteinase K. Samples were 

Subsequently, 200 μL Buffer TC1 was added, vortexed, and incubated again at 60°C for 20 

minutes. After cooling, 4 μL of 10 mg/mL RNase 

minute RT incubation. Lysates were then mixed with 200 μL absolute EtOH and vortexed 

ashed sequentially with 400 μL Wash Buffer 1 and 600 μL Wash 

3 250 μL of lysis buffer4 4

with approximately 100 μL of 20 mg/mL proteinase K, were added to the lyophilized tissue in 

μL of 10 mg/mL RNase A, the mixture was vortexed and incubated at RT for 5 minutes. 

Subsequently, 600 μL of absolute EtOH was added and vortexed vigorously for 10 seconds. 

16,000g for 2 minutes, 400 μL of Wash Buffer 1 and 600 μL of Wash Buffer 2 were each 



with the same Elution Buffer. Then, 3 μL of the 

3

4

4

liquots of 10 to 100 μL of supernatant were diluted with deionized 

water to a final volume of 100 μL in separate tubes. Then, 1 mL of Blyscan dye reagent was 

4 4

500 μL of dissociation reagent was added to release the bound dye into solution, facilitated by 

foam. Finally, 200 μL of each sample was transferred to 

were placed in microcentrifuge tubes, to which 200 μL of acid



for 10 minutes to pellet residual tissue debris. A 100 μL aliquot of the resulting supernatant was 

dye pellet was washed with 750 μL of diluted 

00 μL of Alkali Reagent was added 

to release the bound dye into solution, assisted by vortex mixing. Finally, 200 μL of each sample 

bottom 2 mL digestion tubes. To each sample, 50 μL of Fra

Thereafter, 100 μL of supernatant was transferred to fresh microcentrifuge tubes, and 1 mL of 

750 μL of ice

complete dissolution, 200 μL of each sample was transferred into individual wells of a 96

3



3Wallis test followed by Dunn’s multiple 
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attributed to the bending vibration of CH₂ groups in 
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, attributed to the bending vibration of CH₂ groups in collagen
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wavenumber, while the peak at 1450 cm⁻¹ decreased. Despite these variations in peak intensities 
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nucleation and phase separation, akin to scCO₂ foaming phenomena

pressure drop causes the formation of CO₂ crystals or microbubbles within the interstitial spaces

3

of scCO₂ in polar molecules
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with an increasing number of scCO₂ cycles

transition of scCO₂ into gaseous CO₂ diminishes its capacity to retain water and other 

restricts scCO₂ accessibility and its ability to extract genetic material 



effective removal of residual DNA through gradual CO₂ diffusion while preserving matrix 

increasing pressure, extending duration in the scCO₂ reactor, or altering sample 

tissue porosity and hinder scCO₂ diffusion

3
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free scCO₂

denaturation under high ethanol concentrations in scCO₂ has been previously reported, 

3

3

4including ethylene oxide, γ

4

scCO₂ sterilization with the additive

extensively investigated across various tissue types (O’Connell 

comprises a mixture of PAA and H₂O₂, both of which exhibit 



an additional scCO₂ cycle followed by a two

absence of characteristic absorption bands at ~1204 cm⁻¹, ~1446 cm⁻¹, and ~1729 cm⁻¹ 

3 3 3

and ~1307 cm⁻¹ (associated with O3H bending of H₂O₂)
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