A

3 a a d a @ Y

"1?6!5?)337181137‘1145 ﬂ"li‘]J38ﬂ]elfuaxﬂ"liﬁ1ﬁﬂBﬂ!$LﬂW1$ﬂl@QUﬁﬂWﬁN
= a o a a -4
Gmmwwa’amﬂwauaﬂiﬂu/waa"hummaﬂ@a@a

Taeldmaiamsiludulede liihadad

Y A a v
ALY UNFANIAINT Llﬁﬁuhﬂfniﬂ‘hl

a % a @ J
Syan MNMAATUNIIUNA (TAAMANT)

¢a a a d a ~
ﬂ]ﬁ]1§ﬂﬂﬂ§ﬂ‘lﬂ1')ﬂﬁ1uwuﬁ 0.93. YN DULIYN
[V
UNANED

9
=\

Aa o Y o = a 9 a4 a 4
uIved ladiinsanuinsnamduledanlasailunoanis Insuan Inu/

[ 3

a a s @ a 4 J a
wod hilaueanegea nauasanavNaendnu (PPB) woames u1lulvliues aouneda

9
s A ]

Taonszurumsihudulodan Iihadad iieri sz gnd ldmansunmd Tasluauided

=K =K % =}

] I 1 a a z
lautisnisnaassoemilu 3 dau e wils Anvanauidvesansavaronoamesasduiag
o a I~ ad a 4 4 a
Ml 1¥waalwdulesianiasailu PPB - wodwos i Tu'lwiues aounodn Tasld
o = ) 1 1 o o a 4
Mmsanrgaimmsii i Wuszuazugilsnduvesasazarenodmes lasarsazaie
a 2 o & o ' a o
woawes M lduasdsdu 1aun arsazarenedans InsuanIny (PCL) ANMYNYU 5 7
a a o
9uay 11 %wt @saza1ened ilauoansdea (PVA) ANNNTU 8 %wt tag a1sazaiy
a a 4 [ Y [
wod lilaueanseea NANAITANAINABNDYTU (PVAB) ANTMALAU 8 %bwt @09 AnHN

[

09)1 A a H, [ ad a I'4 J
Tuaou 3MInan uaziladenionsnasoduleddanlasailu PPB wodwos i lulwwes

e

4

Y

aounadan lasludunouilaziinaisazarenaamosaanandsduunasuiu Tasldnnu

[ YRR 4 a P Ly, v [l 4 H [ 1
awdnd Wi 15 0925 ATaTaan Feezaruauiletensae lildad Ao szezriasenang
<3 [ <3 @ I os/‘ o Qy {
Ul uaAadnIngoIsy tazaNws 5o lumsnyuuesiag 0Ty niuazhFuIui
a A = va 9 1 Y 1 vAa [ a B a 4
Han 19 llanuinuantianiuae 1dun dudaniesmeninuazdugiuinet ¥aazinszH

Y Y Ja < ' = o o A 1w a 9
AINABIANTIAUDANATOULVUADINTIA (SEM) Anwrilatendewanedugiuineiveudu

ad 4 a Y o I 4
ledanTnsailu Anyudaesntsenoumanidromaiamsaenuuvesssdiondg (XRD)



va Aa 4 o
AnvnuauiaFinadiensnadounsins laslfnowonadounuuounlizdn (UTM)
= va 9 dy ~A A 9 adc Ly a o
waz @ AnvauduialumsdudenuniGevouduledianlasailu PPB wodlwes
4 a
wlulvies aeunedn
[ 4 { 1 a ad o
1INMIANET WU Weu luilinnurinzauaenisnandulesianlasailu PPB
a o 4 a a o
woawes wluliwes asuneda A d1sazatoneans InsuanInu ANMTNTU 9 Y%wt
a a 4 [V [ [ v
d15aza1onea ialeansaed HEua1TanAINABNORTU AMTNTY 8 Y%wt LazAUA
o & a s A adg { ' s ] '
dnd 1vlih 20 ATaTaad esninag laduledidn Tasailundivinadurugudnaraanuaz 1
a <= L= o A 1 I 4 A o a9 ad
adiadiad amweqaaanudangu uazilesisudmsgadige Taegluliiduleddn Tnsailu

a 4 o a 4 { 4
PPB woawos w1 Tu'lviues asuweda Foulvlantanuainsalumsdnudsuuaiise



Thesis Title Fabrication and Characterization of Polycaprolactone/

Polyvinyl Alcohol Biocomposite Using Electrospinning

Technique
Author Miss. Siwaporn Sangthaiyarak
Degree Master of Science (Materials Science)
Thesis Advisor Dr. Sukum Eitssayeam
Abstract

The aim of this work 1is to fabricate biopolymer nanofiber composite of
polycaprolactone/polyvinyl alcohol/butterfly pea extract (PPB) by electrospinning technique for
pharmaceutical applications. In this work, the experiments were divided in 3 parts. Firstly,
polymer precursor solution properties which were used to produce electrospun PPB polymer
nanofiber composite and such as electrical conductivity, bonds and functional groups were
studied. Examples polymer solution of used Polycaprolactone (PCL) solution at concentration of
5,7,9 and 11 %wt, Polyvinyl alcohol (PVA) at concentration 8%wt and Polyvinyl alcohol mixed
with butterfly pea extract solution at concentration 8%wt. Secondly, algorithms and the factors
which have significant effect on the morphology of electrospun PPB polymer nanofiber
composite were investigated. The experiment was set up by varying applied voltage from 15 to 25
kV and controlling the factor (the distance between the nozzle to the ground collector and the
rotating speed of the ground collector). After that, the electrospun PPB polymer nanofiber
composites were characterized in term of their microstructure and morphology by scanning
electron microscope (SEM). Phase and composition of electrospun PPB polymer nanofiber

composites were studied by X-ray diffraction (XRD) and mechanical properties were measured



by universal testing machines (UTM). Thirdly antibacterial assessment with Escherichia (E.Coli)
bacteria by agar tube diffusion of electrospun PPB polymer nanofiber composite was performed.
It was found that, the best conditions suitable for production of electrospun PPB polymer
nanofiber composite was polycaprolactone solution with concentration of 9 %wt , Polyvinyl
alcohol mixed with butterfly pea extract solution with concentration 8 %wt and applied voltage at
20 kV. The small fiber diameter, without beads, having high elastic modulus and percent

elongation was achieved. However, antibacterial property of the produced fibers was not suitable.



