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Correlation between the penetration depth and thrombolytic efficacy of
phase—transitional nanoparticles in arterial thrombosis :
a experimental study
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ABSTRACT Objective To investigate the correlation between the penetration depth and thrombolytic efficacy of phase—
transitional (PT) nanoparticles(NPs) in arterial thrombosis. Methods ~Fibrin targeted PLGA-PFH-CREKA NPs was developed
by double emulsification method, and its physical and chemical properties were verified. The preparation of arterial thrombosis
was acquired through the New Zealand white rabbit, then the thrombi were collected in the PLGA-PFH-CREKA NPs (rabbit
targeted PT group) , PLGA-PFH NPs (rabbit non—targeted group) and PLGA—CREKA NPs (NPT group) respectively, LIFU
with sound power density of 1 W/ecm® was used to irradiate outside. The quality of thrombi was recorded before and after the
experiment, the thrombolytic rate was calculated, and frozen sections of blood clot were used to measure penetration depth by
confocal microscope. The correlation between thrombolytic rate and the penetration depth of NPs was analyzed by Linear

regression analysis. Then the abdominal aortic thrombosis model was established in SD rats, and randomly divided into rat
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targeted PT group and rat non—targeted PT group to evaluate the targeting ability in vivo. Results The fibrin—targeted PT NPs
were successfully prepared with a particle of (297.8411.82)nm and a surface Zeta potential of (1.44+0.22) mV, the NPs also
have a uniform spherical structure with good dispersibility. Thrombolytic assay in vitro showed that the penetration depth of
thrombus in rabbit targeted PT group, rabbit non—targeted PT group and NPT group were (293.01+24.61)um, (114.52+23.85)um
and (116.78+28.06) um, respectively, and the difference was statistically significant (F=96.187, P<0.001). There were
statistically significant differences between the rabbit targeted PT group , the rabbit non—targeted PT group and NPT group (all
P<0.001), while there was no statistically significant difference between the NPT group and the rabbit non—targeted PT group.In
addition, the thrombolysis rate of the rabbit targeted PT group, the non—targeted PT group and the NPT group were (60.67+
4.37)% , (45.83+6.88) % and (18.67+1.78) % , respectively, and the differences was statistically significant ( #/=108.508 ,
P<0.001) , and there were statistical significance in pairwise comparison between all groups (all P<0.001). Moreover, Linear
regression analysis showed a positive correlation between thrombus penetration depth and thrombolytic rate in the rabbit targeted
PT group (R*=0.818, P<0.05). In the SD rat model of abdominal aortic thrombosis, the targeted PT group showed better fibrin
The fibrin—targeted PLGA-PFH-CREKA NPs are successfully

prepared, which have a good targeting effect to thrombus fibrin, good thrombolytic effect, and good penetration to thrombus.

targeting than the non-—targeted PT group. Conclusion

Meanwhile , the thrombolytic rate is positively correlated with the penetration depth of thrombus.
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