Polymer(Korea), Vol. 38, No. 1, pp. 98-102
http://dx.doi.org/10.7317/pk.2014.38.1.98

Fabrication of Porous Silk Fibroin Microparticles by Electrohydrodynamic Spraying
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Abstract: Nowadays, silk fibroin receives a lot of attention as novel natural biomaterials due to its excellent bio-
compatibility and biodegradability. Electrohydrodynamic spraying (EHDS) is one of the method for the preparation of
micro or nanoparticles by applying high voltage to the polymer solution. In this research, we fabricated silk fibroin porous
microparticles by electrohydrodynamic spraying. Poly(ethylene glycol) (PEG) was added to the fibroin solution to give
pores to silk fibroin microparticles. By the addition of PEG, the microparticle size was decreased despite of the decrease
in conductivity and the increase of viscosity of the spraying solution. It seems that the immiscibility of silk fibroin and
PEG affected much more to the microparticle size than the conductivity and viscosity. Immersing the as-sprayed micro-
particles into the water removed the phase-separated PEG, and finally, porous silk fibroin microparticles were prepared.
The porous silk fibroin microparticles are expected to be applied as drug carriers in drug delivery or cell carriers in tissue
engineering.
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Table 1. Electrohydrodynamic Jetting Solutions

(unit: %)

Sample SF“ concn. PEG® concn.  Total concn.
SF7 7 0 7

SF8 8 0 8

SF9 9 0 9

SF10 10 0 10
SFG73 7 3 10
SFG82 8 2 10
SFGI1 9 1 10

“SF = Silk fibroin. “PEG = Poly(ethylene glycol).
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Figure 1. Scheme of fabrication of porous silk fibroin microparti-
cles by electrohydrodynamic spraying.
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Figure 2. Conductivity of SF and SFG solutions. Solvent is 1 M
LiCI/DMSO.
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Figure 3. Shear viscosity of SF and SFG solutions.
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Figure 4. Particle size of molecules in silk fibroin/PEG blended
solution.

Table 2. Shear Viscosity of SF and SFG at 165"

Sample Shear viscosity (Pa*s)
SF7 0.14
SF8 0.18
SF9 0.21
SF10 0.42
SFGI1 0.55
SFG82 0.66
SFG73 0.81
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Figure 5. FE-SEM images of SF and SFG microparticles. All SFG
micropartcles were before removing PEG but the only right lower
end was after removing PEG. All scale bars were 500 um but the
right lower end was 50 pm.
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Figure 6. Size distributions of SF and SFG microparticles.
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