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Abstract

The uniform nanofibers of polyurethane with different contents of Juniperus Chinensis extracts were successfully
prepared by electrospinning method. Polyurethane is widely used as functional polymers in the industrials, medical
field as their properties can be tailor-made by adjusting their compositions. Juniperus Chinensis has been reported
for anti-tumor, anti-bacterial, anti-fungal, and anti-viral activities. PU/Juniperus Chinensis extracts composite
nanofibers were produced at different Juniperus Chinensis extracts concentrations (0.25, 0.5, 1, 1.5wt.%). The
effects of the major parameters in electrospinning process such as tip to collector distance (TCD), voltage, polymer
concentration on the average diameter of electrospun nanoweb were investigated. As results, 12wt% PU solution
concentration, 8kV applied voltage and 15cm tip to collector distance were identified as optimum conditions for
electrospinning the composite nanofibers. The diameter and morphology of the nanocomposite nanofibers were
confirmed by a scanning electron microscopy (SEM). The resulting fibers exhibited a uniform diameter ranging
from 435nm~547nm. It has been found that the average diameters of fibers decreased by the adding of Juniperus

Chinensis extracts. These nanowebs can be used for medical materials, protective clothing, and antimicrobial filters.
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Polyurethane KURAMIRON® 3180(Kuraray Co.
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Table 1. Viscosity of PU solution (8, 10, 12, 14wt%) before
electrospinning and diameters of electrospun PU nanofibers.
(Tip-to-collector distance;15¢cm and voltage; 8kV)

PU Solution (wt%) Viscosity (cP) Fiber diameter (nm)
8 50.244.35 341.7+197.56
10 116.4+12.69 437.8+182.12
12 285.2+21.78 526.7+82.49
14 380.1+24.37 869.3+145.63
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Fig. 1. Changes in nanofiber diameter and solution viscosity
according to PU solution concentration (Tip-to-collector
distance; 15cm and voltage; 8kV).
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Fig. 2. SEM images of electrospun PU nanofibers prepared
from different solution concentrations;(a) 8, (b) 10, (c) 12, (d)
14wt. % (Tp-to-collector distance;15cm and voltage; 8kV)

AE ATAe FgAdse A3 AF(Theron et al.,

2004; Zander, 2013)9} ¥ X|sl= ZA}o|th

—r

3.2. eIt etol| mE LM 7ol HrALY
PU A&l 17t &= HEE 6, 8, 10, 12kVE
HIA 73, £ FEE 12wt%, WAAZE 15ecmE
A sHA fFAste] A7 ARE Fig. 3, Fig. 4
of YeRiATh 2ol A B 6~12kVe] A9 <7t
At HelelA BT wirield e EASS] Uiy
F7F dojHh Aol ekveld Y Afe HiF
7L 588.lnm, EFHAE 182,12 YEGO W, 8kV
ol M= HFA 7ol 526.7nm, EFHAX7} 79.6nmZE
WAL, 10kVoll A= Wil 1o 32 7] 488.3nm,
FFHEAT 15482 YEFE O W, 12kVelA = HFF
73o] 451.Inm, EFAA7F 113.72 Yehd 17F x<t
o] ARl we} Yeife] HFAAo] FAEe 7
S YERSITE ol Ao FUtel wel EESEE
jete] THol ¥ =L HALEE THAEE Fdt
jettl 9] =2 AA7 A g S 7hA 9 o] 7k A
7 AR EE AXEE FAE] "ielges Al
&) A *(Huang et al., 2003)$} Yx|3l= Aoty &
g 8kVel A7HAdA EEH YR HEF Aol
st ZEEAE ML 22 A0E ey B AF =

Al A7 A7 AL kvl S Flsis

(© (@)
Fig. 3. SEM images of electrospun PU nanofibers prepared by
using various voltages of (a) 6kV, (b) 8kV, (c)10kV, (d) 12kV (PU
solution concentration; 12wt.% and tip-to-collector distance; 15¢m)
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Fig. 4. Changes in nanofiber diameter according to
voltages (PU solution concentration; 12wt.% and
tip-to-collector distance; 15cm)
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Fig. 5. SEM images of electrospun PU nanofibers prepared by
using various tip to collector distances of (a) 10cm, (b) 15cm,
(c) 20cm, (d) 25¢cm (PU solution concentration; 12wt.% and
voltage; 8kV)
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Fig. 6. Changes in nanofiber diameter according to TCD.
(PU solution concentration; 12wt.% and voltage; 8kV)
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Table 2. Solution parameters before electrospinning of PU )
distance;15cm and voltage:8kV)

solution with Juniperus Chinensis extracts (0.25, 0.5, 1, 1.5,
wt%) and diameters of electrospun Juniperus Chinensis
extracts loaded PU nanofibers(PU solution concentration;
12wt.% and tip-to-collector distance; 15¢cm and voltage: 8kV)

4. 2E
J/C* extract Viscosity Fiber diameter
concentration (wt%) (cP) (nm)
0.25 265.8+10.3 547.2497.9 AP S o] 85t A FHEAS ¥de=
0.5 254.6+2.7 483.0481.5 U FE2EE 72t H]E(0.25, 0.5, 1, 1.5wt%)=
1 226.3+5.6 455.8+58.9 FelrEE AR Efst] vAdd A= A
15 215.443.1 435.179.4 xa7] slsted ARGl VMG, "W F
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