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Abstract

Objective: To investigate the optimization effect of transferrin (TF) modification on the particle size
distribution, crystal structure and surface morphology of manciferin lipid cubic liquid crystal na-
noparticles, and to analyze its performance and application potential in drug delivery systems.
Methods: Nanoparticles were prepared by the efficient emulsification method. The particle size dis-
tribution was determined by dynamic light scattering (DLS). The crystal structure was character-
ized by X-ray diffraction (XRD). The surface morphology characteristics were analyzed in combina-
tion with scanning electron microscopy (SEM), and the influence of different TF modification amounts
was investigated. Result: TF modification significantly optimized the particle size distribution of
nanoparticles. When the TF equivalent was 0.2, the average particle size was 98.4 nm, with the most
uniform distribution. XRD indicates that TF modification enhances the proportion and crystal sta-
bility of the cubic crystal system. SEM showed that TF modification increased the proportion of cubic
grains to 86.3%, and improved the surface morphology and targeting performance. Conclusion: TF
modification effectively optimizes the particle size distribution, crystal structure and surface
morphology of mangiferin lipid cubic liquid crystal nanoparticles, significantly improving their
targeting and stability, providing important data support for their application in precision drug
delivery.
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Table 1. Effect of transferrin equivalent on the size distribution of mangiferin lipid cubic liquid crystal nanoparticles

F 1. BRERYENTREERUG REAKRKIZE S HHFN

TF 4 & P4 KLAE (nm) REAZ 3 A7 8 Bl (nm) Z 7T ER#(PDI)
0.1 92.1 70~110 0.162
0.2 98.4 80~120 0.148
0.3 105.2 90~130 0.170
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Figure 1. Particle size detection after TF grafting rate of TF-MGF-LLCN
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Figure 2. XRD characterization
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Figure 3. SEM characterization
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