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Fig. 3. Experimental and simulation results on fibrin clot debulking. (a) Experimental comparison of fibrin clot pre-debulking and post-debulking, showing a
volume reduction AV of 80.0 % after 178 s of loading (p = 8 kPa, f = 4k rpm). The SEM images of clot microstructure pre-debulking and post-debulking demonstrate
fibrin densification. (b) Simulated comparison of fibrin clot pre-debulking and post-debulking under the same load conditions (p = 8 kPa, f = 4k rpm), showing
evident fibrin densification and a volume reduction AV of 81.3 %. The initial porous fibrin network is densified into a dense fibrin core.

Fig. 4. Systematic study of fibrin clot debulking under varying compression, shear, clot fibrin, and disk-clot friction. (a) Fibrin clot volume reduction for
varying compression (p = 4, 8, 12, and 16 kPa) at a fixed disk rotational frequency of 4k rpm in the experiment. The shaded regions represent two standard de-
viations calculated from 3 repeated tests. (b) Varying disk rotational frequency (f = 0, 500, 4k, and 6k rpm) at a fixed compression of 8 kPa in the experiment. (c)
Varying fibrin content (1 %, 2 %, 3 %, and 4 % in volume) under constant loading (p = 8 kPa, f = 4k rpm) in simulation. (d) Disk-clot friction characterized by
different dissipative coefficients (y = 0, 50, 100, and 250), under constant compression and shear loading (p = 8 kPa, f = 4k rpm) in simulation.

Additionally, the final volume reduction increases with pressure, rising 88.3 % at 16 kPa. Both experimental and simulated results show that an
from 73.8 % at 4 kPa to 81.6 % at 16 kPa. Under the same conditions, increase in pressure enhances both the rate and magnitude of fibrin clot
simulations show a similar final volume reduction to the experiment. At volume reduction. Notably, the improvements are non-linear and begin
4 kPa, the simulated volume reduction reaches 77.0 % and increases to to plateau at higher pressures (8 kPa), suggesting that effective clot



