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Fig. 1 The chemical structure of PCL
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Fig. 2 The sketch of electrospinning method
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Table 1 Electrospinning parameters used for fabrication of PCL fibers

Electrospinning parameters Values
Voltage (kV) 15
Solution concentration ¢ W/ W) 10%
Humidity (% ) T4+4.1
Feed rate (mL/h) 0.6
Temperature € °C) 23+1.4
Tip to collector distance (cm) 15+0.1
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Fig. 3 SEM image of PCL non woven mats
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' Fig. 4 The sketch of collecting single PCL fiber
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Fig. 5 (a) Collecting the single PCL fiber on the cardboard and
mica; (b) Upper fiber was placed on the surface of micro-channel

groove; (¢) Lower fiber was used for measuring diameter by AFM
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Fig. 6  The ellipsoidal cross-section and the measurement of the

diameter on mica
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Fig. 7 The experimental device of PCL fiber vibration
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' Fig. 8 The vibration image of the first resonant frequency
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diameter
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A DYNAMIC INVESTIGATION OF THE PROPERTIES OF A
SINGLE-STRAND; ELECTROSPUN PCL SUB-MICRO FIBER

SUN Liang' s WANG Jun’, HAN Ray Peng Siew’
(" Department of Mechanics & Engineering Sciences > Department of Material Sciences Fudan University> Shanghai 200433)
(% Department of Advanced Materials & Nanotechnology» Peking Universitys Beijing 100871)

Abstract The polymer micro- or nano- fibers have been rapidly gaining popularity as a construction matrix for
tissue engineering scaffolds. This paper presents a dynamic investigation of the poly(e-caprolactone) (PCL) sub-
micro fibers with diameters ranging from 100 nm to 500 nm by electrospinning method. To obtain the dynamic
propertiess the fiber was placed on a surface which had a groove of 100 pm width, and the experiments using a
functional generator and piezo-tablet were conducted on a vibrating single-strand fiber. The amplitude and driving
frequency can be observed by using the ultra-high optical microscope and functional generator respectively.
Additionallys since the dynamic property is highly sensitive to the fiber diameter, and real fibers have an ellipsoidal
cross-section; it is necessary to correct the experimental data.The equal diameter is defined and the value can be
measured by using the AFM equipment. The elastic modulus can be obtained when the PCL fiber beam arrived at its
first resonant frequency . Our measurements show that its elastic modulus exhibits an inverse size dependency with the
fiber diameter. The elastic modulus of the fiber increased obviously when its diameter was reduced past a threshold
size. A dynamics-based strain gradient model was presented to correlate with the experimental data, and it appeared
to explain the phenomenon quite accurately.

Keywords Polymer sub-micro fibers, Size-dependency, Dynamics experiments, Strain gradient theory
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