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ABSTRACT Objective: Lactoferrin-modified lipid-polymer hybrid nanoparticles as a carrier for brain delivery of Chikusetsu
saponin [Va (CIVa/Lf-LPNs)was prepared and evaluated for nano-targeted therapy for cerebral infarction. Methods: CIV a/Lf-LPNs,
lipid-polymer hybrid nanoparticles loaded with CIVa (CIVa/LPNs) and lipid-polymer hybrid nanoparticles modified by coating with
lactoferrin ( Lf-LPNs )were prepared by nano-precipitation method. The physical-chemical characteristics and drug release properties
were examined in vitro. The changes of drug concentrations in the blood and brain of cerebral infarction model rats were compared.
The survival rates and biochemical indexes in blood were also evaluated. Results: Lactoferrin modification was positively charged in
the nanoformulation and attached to the surface of nanoparticle, increasing the diameter of the nanoparticles. The encapsulation
efficiencies of three nano-formulations were all about 90%. CIV a/Lf-LPNs performed a longer lasting drug release behavior. The drug
concentration curves of C IV a/Lf-LPNs group and CIV a/LPNs group were similar in plasma, but different in brain. The brain drug
concentrations in CIVa/Lf-LPNs group were higher than those in CIVa/LPNs group at almost every time point (P< 0.05). In addition, C
IVa/Lf-LPNs increased the survival rate and decreased LDH content of cerebral infarction model rats. The improvement effect of CIVa/
Lf-LPNs on cerebral infarction was significantly better than that of CIVa/LPNs and CIVa solution groups (P < 0.05). Conclusion: CIV
a/Lf-LPNs effectively delivered drugs to the brain, and played an efficient role in improving cerebral infarction. It might be a promising
brain-targeted therapeutic system.
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Fig.1 Preparation of CIVa/Lf-LPNs by nanoprecipitation
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Table 1 Physicochemical properties of lipid-polymer hybrid nanosystems (Mean + SD, n=3)

CIVa/Lf-LPNs Lf-LPNs CIVa/LPNs
Particle size (nm) 139.1% 29 136.7+ 3.1 1054+ 22
Zetapotential (mV) 237+ 24 233+ 1.9 354+ 14
Encapsulation rate (%) 89.7+ 1.6 N/A 904+ 14
Drug loading capacity (%) 6.5+ 0.6 N/A 126+ 1.0

22 HEE& - %ﬁ%%ﬂgw*ﬁ:%mﬂ:ﬁ[\ﬁm 100 —8—CIV&/Lf-LPNs  —&— CIVa/LPNs

BT - REWZALGURIE R BN E 3 PR . 259
M CIVa/Lf-LPNs H [ BB R B, 1T 80% 11 25 W B o7
S CIVa/LPNs il CIVa/LE-LPNs 7 72 i1 96 /NAFAE] o 3 i
W ZLARE FE R B I - A2 LR B A B R A 245
BT A . CIVa/ LPNs 3kl BEsi =X il R A VA YT SR B I
AR
23 [BRR - BAMZUMRERNE AN

Bl 4 43 HRR T R EA L) RIE IR 2k E (A
T2 He 3 (B) . AT LA i3k 2 LPNs(CIVa/Lf-LPNs i1 CIV
a/LPNs 41) [l 25 AT BB 2 2 T CIVa B34, ik
BT 9K R AG IR , 1T A B ] B PR 2 Mk BE . C
IVa/Lf-LPNs £ Fil CIVa/LPNs £ () 1ff 25 e J& i 2k 2 AR LAY, IF:
WA I 0 2 ) AR, IR 2 e B I R A O] 1

Cumulative drug release ratio (%)

0 12 24 36 48 60 72 84 96

Drug release time (h)
AL ZR A F (LPNs) Bk SMEE A Hh 2%
Fig.3 The release profiles of lipid-polymer hybrid nanosystems (LPNs)
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Fig.4A The curve of concentration of CIVa in the blood of rats with time
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Fig.4B The curve of concentration of CIVa in the brain of rats with time
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