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Abstract: Objective To formulate and characterize the PEGylated Vitamin K, (VK,) liposomes with different particle sizes, and

investigate the corresponding pharmacokinetics and coagulation-promoting activity. Methods VK, liposomes with different particle
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sizes were prepared by thin film dispersion method. Particle size, polymer dispersion index (PDI) and Zeta potential were measured
by Malvin particle size analyzer. The morphology was observed by transmission electron microscope. The stability of liposomes at
4 °C for one month and in phosphoric acid buffer solution (PBS, pH 6.8) and pH 1.2 aqueous solution within 48 h were investigated
using particle size as index. The encapsulation rate and drug load were determined by ultrafiltration centrifugation. /n vivo intestinal
absorption model of rats was used to investigate intestinal absorption characteristics. Pharmacokinetic behavior of liposome in rats
was investigated by ig administration. The contents of plasma coagulation factors II, V, VII and IX were detected by ELISA kit, and
the prothrombin time (PT) was detected in rats with hypothrombinemia induced by warfarin sodium, to evaluat the effect of VK,
liposomes (2 mgkg™) with different particle sizes on promoting coagulation. Results Three kinds of VK, liposomes were prepared,
termed as Lip-180, Lip-120 and Lip-60, with a uniform particle size distribution of (182.40+2.17), (114.38+0.60) and (68.42+
0.73) nm, and Zeta potentials of (-27.67+1.58), (-22.93+1.81) and (-26.63+1.37) mV, PDI were 0.21+0.01, 0.12+0.00 and 0.17+
0.01, respectively. Meanwhile, these as-formulated liposomes were uniformly spherical shape of good stability with a satisfied
encapsulation efficiency of 90% and a drug loading capability of 2.90% of the drug load. Compared with Lip-180, the in vitro
release and in situ intestinal perfusion results demonstrated that Lip-120 and Lip-60 achieved a superior release performance and
transmembrane absorption rate. In consistence with the in vitro results, the area under the drug time curve (AUC,_) of Lip-120 and
Lip-60 were 1.52 and 1.80 times of Lip-180, respectively. Lip-120 and Lip-60 generated 1.24- and 1.46-fold higher bioavailability
than commercial VK, solution. After oral administration, all of these liposomes and commercial solution were able to decrease
plasma PT, and enhance the produce of coagulation factors II, V, VII and IX in warfarin-triggered anticoagulant rat models, where
Lip-60 exerted the best procoagulant efficiency. Conclusion Pegylated VK, liposomes have uniform distribution, high stability,
slow release, high oral bioavailability, and wonderful in vivo coagulation effect, and Lip-60 with the smallest particle size is
preferred.
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