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Abstract — This study is about a technique for obtaining collagen by extracting fat by treating collagen-containing
liposuction effluent in the presence of supercritical fluid. Using a supercritical solvent, a collagen extract could be
obtained from animal-derived fat in a short time (about 6 hours), and about 2-3% of collagen by mass compared to the
raw material could be obtained. The presence of collagen in the extract obtained by supercritical extraction was
confirmed by SDS-PAGE, and it was confirmed that it was type 1 collagen having a relatively large molecular weight. In
addition, the growth factors of IGF-1, bFGF, VEGF and NGF were analyzed to find out which growth factors were
present in the collagen obtained by supercritical extraction, and it was found that these growth factors were contained in
the extract. There was no significant difference in DNA content per mg of sample before and after supercritical treatment.
Further in-depth studies are likely to be needed on decellularization technology using the supercritical process. In
conclusion, the extracellular matrix obtained through the solvent extraction process using a supercritical fluid contains
growth factors above a certain amount even after decellularization and removal of fat, so that it was found that not only
biocompatibility is greatly increased, but also tissue regeneration can be rapidly induced.
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Fig. 1. Schematic diagram of supercritical extraction process.
1. CO, bomb 6. Pt-resistance thermocouple
2. Cooler 7. Pressure gauge
3. High pressure liquid pump 8. Back pressure regulator
4. Solvent tank 9. Sample trap
5. Extraction chamber 10. wet gas meter
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Table 1. Experimental Conditions A, B and C to study the effect of
temperature and CO, flow rate at 300 bar

Temperature (C) Flow rate (mL/min)
2-4. SEM =3 A 25 12
Aol %7 Zehile] P42 Lobnr] 13 SEM (Scanning g zz 162
Electron Micoscope, JEOL Ltd., & JSM-6010LAYS- 5743t}
Table 2. Mass change with time under experimental conditions A, B and C
2 hour 4 hour 6 hour
A 0.8038 g (26.79%) 0.1320 g (4.40%) 0.0616 g (2.05%)
B 1.1382 g (37.94%) 0.2332 g (7.77%) 0.0742 g (2.47%)
C 0.9835 g (32.78%) 0.2814 g(9.38%) 0.0778 g (2.59%)
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Fig. 2. Changes in appearance of samples after 2 hours, 4 hours, and 6 hours from the left, respectivel
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Table 3. Content of various growth factors in ECM obtained using supercritical extraction

IGF

bFGF VEGF NGF

Concentration of extracted growth factors in ECM (pg/ml)

80.389

114.595 9.63 7.174
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