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Evaluation of drug release property and blood compatibility
of aspirin-loaded electrospun PLA/RSF composite nanofibers
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Abstract In this paper, PLA/RSF with different mass

ratios and aspirin-loaded PLA/RSF composite nanofiber

membranes were prepared via electrospinning. Polylactic

acid (PLA) and regenerated silk fibroin (RSF) were dis-

solved in trifluoroacetic acid and dichloromethane at a

volume ratio of 70/30. The structure analysis made by

Fourier transform infrared spectroscopy (FTIR) suggested

that PLA and RSF blended very well in the composite

membranes. In addition, scanning electron microscopy

(SEM) and transmission electron microscopy (TEM)

revealed that the average diameters of composite nanofi-

bers were between 80 and 210 nm. Furthermore, the

composite nanofibers had better uniformity in the range of

the experiment, and the average diameter of composite

nanofibers decreased with the increase of aspirin content.

Wettability performance was investigated via contact water

angle meter; the hydrophilic property of composite mem-

branes had been improved with the existence of SF. Drug

release property was tested by detecting the absorbency of

drug in PBS solution via UV–visible spectroscopy, and the

results showed that drug release rate reached the maximum

when the mass ratio of PLA/RSF was 8/3. With the raise of

aspirin content, the drug release rate increased. The in vitro

anticoagulation behavior was studied by static platelet

adhesion test. The results revealed that the anticoagulation

property of composite membranes was superior to that of

pure PLA nanofiber membranes. The anticoagulation

property significantly improved in the presence of aspirin.
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Introduction

Electrospinning is a versatile and effective technique to

prepare continuous fibers with large surface area to volume

ratio, small pores and diameters in the range from several

micrometers to several ten nanometers, and many polymers

have been successfully electrospun as nanofibers for sev-

eral years. In recent years, the electrospinning process has

received much attention in manufacturing composite

nanofibers for various technological applications.

Actually, polylactic acid (PLA) has been widely studied

due to its good film-forming ability, biocompatibility,

biodegradability and excellent mechanical properties [1, 2].

Furthermore, PLA is also a potential matrix for controlled

release in various forms including fibroin scaffolds, elec-

trospun non-woven mats, microspheres and films [3, 4].

However, the biological activity of PLA is low, and cell

adhesion is more difficult.

Regenerated silk fibroin (RSF) from Bombyx mori was

another component used in the preparation of electrospun

PLA/RSF composite nanofibers in our work. Silk fibroin

(SF) is a fibrous protein consisting 17 amino acids, and its

main components are nonpolar such as glycine, alanine and

serine. In addition, SF can exist in two general conforma-

tions, i.e., random coil and b-sheet form [5, 6]. Silk fibroin

exhibits favorable tunable degradation rates ranging from

weeks to months in vivo due to control of crystallinity,

excellent biocompatibility with low inflammatory and

immunogenic response, diverse processing windows and
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