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Abstract: Silk fibroin is a natural polymer with certain water solubility, structural modification, good
biocompatibility and biodegradability, which can be used as a drug delivery carrier material. As a promising drug
delivery system, drug-loaded silk fibroin nanoparticles can control drug release, reduce toxicity and improve
therapeutic effects. In this paper, the basic characteristics of silk fibroin, the preparation methods of drug-loaded
silk fibroin nanoparticles and the application of silk fibroin in nanoparticulate drug delivery systems are reviewed,

and on this basis, the further development of drug-loaded silk fibroin nanoparticles is prospected.
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Table1 Common preparation methods and main features of silk fibroin (SF)
Method Advantage Disadvantage Particle size

Desolvation Comparatively mild conditions; easy to scale up; Easy to aggregate; low drug entrapment and loading 35-125 nm

simplicity of operation; small and controllable size capacity; organic solvent residues; rigorous washing
steps

Salting out Low cost; high yield; simplicity and safe operation; Difficult to entrap hydrophobic drugs; salt-out agent 486 nm—-2 um
no organic solvent; easy to maintain activity of protein  residues; rigorous washing steps

Microemulsion Controllable particle size Surfactant and organic solvent residue 167-169 nm

Supercritical fluid No organic solvent; controllable size; high drug Expensive; need post treatment to induce silk I1; ~50 nm
entrapment and loading capacity complicated operation

Electrospraying No organic solvent; controllable size; high drug Expensive; need post treatment to induce silk 11 59-75 nm
entrapment and loading capacity; high purity and
excellent monodispersity

Capillary microdot  Small and controllable size Need post treatment to induce silk 11 20-130 nm

PVA blend film Mild conditions; simple operation; no organic solvent Polymer residues; need post treatment to induce 300 nm—20 um

silk 11
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: random coil & helix
Green region: f-sheet

DOX-loaded magnetic
silk fibroin nanoparticle

Figure 1  Schematic illustration of the formation of doxorubicin-
loaded magnetic silk fibroin-based nanoparticles (DMSs): doxorubicin
(DOX) is partly adsorbed on the surface of magnetic Fe,O

4
nanoparticles (MNPs) and then capsulated in the silk fibroin-based

nanoparticles (SFNs) during the salting-out generation process.
(Adapted from Ref. 47 with permission. Copyright © 2014 WILEY-
VCH Verlag GmbH & Co. KGaA, Weinheim)
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Figure 2

Apoptosis Og;ﬁé %

Schematic illustration showing the outline of preparation of indocyanine green-silk fibroin (ICG-SF) nanoparticles by the

supercritical anti-solvent (SAS) process and dual-triggered cancer therapeutics. NIR: Near-infrared; SC: Supercritical. (Adapted from Ref.

55 with permission. Copyright © 2018 American Chemical Society)
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