My nINMITTAVNG WM ING1A83980 1/52311) w& e (RSU National Research Conference 2018) U & NQUMAY & bo

) Y ag Al N o :’ U
mamsgmduleddalasafinnluveaned laasenddamimeaussginiilna

A Preparation of Electrospun Polyhydroxyalkanoate Nanofibers Loaded with Plai Qil

An1g nausna lnena'™ aigwa oviagaes’ 535o gulannsia’

At yyyna® uaz dunnad e’

070

Stayu Kitmongkonpaisanl* Nuttapol Tanadchangsaeng2 Thongchai Koobkokkruad }

Sani Boonyagul2 and Nanthaphong Khamthong4

"inAnunSyan Tn Inordsmsunndununag Susen umianerdssean
*019156152 91 AL IMINTIUFINTUNNG, UM1INNFETIAN
Wanthiteaiiams fevdgiianisun Tunvd1e1 gudur Tuma Tu Tadguiamna
01915615291 INe1BEMTUNNEUNUAL TUBBN NH1INGBETIAN
'Master Student in College of Oriental Medicine, Rangsit University
*Lecturer in Faculty of Biomedical Engineering, Rangsit University
’Leader in Nano-cosmeceutical laboratory, National Nanotechnology Center (NANOTEC)
‘Lecturer in College of Oriental Medicine, Rangsit University

*Corresponding author, E-mail: staryu.thp@hotmail.com

UNAALD
Va Y 3 o 1 a o A o 2 A v oad A A '
LLW‘H‘V\IaiuﬁuGI,EJ‘LHI‘L!l‘lJ‘L!:J:‘IJLﬁJTJL!Tf,‘NfJTV]NN’J“HuﬂﬂW@lu1N1%1ﬂﬂiﬂJﬁ'5’t‘)L%ﬂ uquauummaﬂwqu
a A 9 1 9 o g 1 Y v a =) o @
FAIWITDAANINUIAU lLa%ﬂi‘UﬂNﬂﬁﬂaﬂﬂﬁfJﬂﬂflﬂ ﬂ1§fNLﬂiWZWL!.W“L!Lﬁu%lu1IuﬂﬁﬂWﬂaLNﬂﬁﬂf’Jﬂ1Wﬁ1ﬁiU

dununindlumstaatassemieasadaayulns ldsuanuaulanminisvediaunludigiu Taslu

deyllsla 9

.y ,
el lawdadulounTusinwed leasonddani Tutoa (Polyhydroxyalkanoate, PHA) &eiivinin lwaussqod

9
Ao

= 7 o A o : a 71 ¥ o 2 ¥ )
msfnuiidaglszaennaniensasiaruvesnedweiaetiniu Ina naznadeumsvugiidulou Tu uds
a o 2 o .
Wmiasavdeuguantanieiag Taenauazals PHA uaziiniulwalu dichloromethane @28a11du U
.3 adg 2 A g ) ? o y

8%w/iv ud2ugde35omn Insatlutiaduna 4 ¥ Tue udavanauindu lwananududu 5% uaz 40%wiw

o v X wa o " ad oy a 9 ' 2 o A '

awaay segaautinvesigguriuilaudulou Tugnilszidiudie Amsasinlaoin5oq texture analyzer W1
' A ' A A ' 7a o Y Y v Ay v A ¥ o '

MAwdangu uazmsvaiievia aglunauainseusy ldvesiag Tasa st laniiniulvavssyeglu

' o wa & 4 £ o
wdulourTu Taelivi Idquaniaanuilundnves PHA nJasumlas uenainiininmsasiadendnymy
" : i : ; g .,
daugiuvesnuAiveurdulo Tagn3oq scanning electron microscope WU tdu lov Tuussguiiulua 5%
A o < ° ] 4 ' [l
uaz 40%w/w Janvauzifunsinszuenvuiadinaye vinaduriuguinarveudulediulvglivuia
v 1

Yszana 1 lulaswas vintduihmsasnaeuurudulourTulaen3od FTIR Wy udadfinveanyoainy

. = v A W ' P A A A ' =

YOIA13 terpinen-4-ol FanaasNnHuniu lnavssgognielulaseadie PHA Ao Usingaauaiud lusis 2800 e

Q= ' 2 o .l ' Y a ) 9 IrlS) o
3000 ¥u. leﬁ?ﬂ’ﬂ Illlﬁf]ﬁﬁllﬂﬂﬁﬁ‘u1llu Wﬁi’JllE]QIHLE‘THIEJH1THW@€H3JE]S"K’)IHW gANY IANINITNATDUNIT



My nINMITTAVNG WM ING1A83980 1/52311) w& e (RSU National Research Conference 2018) U & NQUMAY & bo

=< J . . i Y a A o Aa
gANIZUDAUF DA (cell adhesion) YD Keratinocyte HaCaT cells uuuwumuiﬂuﬂuwaa"lamaﬂcmaﬂﬂmamm
%’ o ] 1 4 a a o ] o ] ]

H1Nquaﬂiﬁﬂﬂgﬂi1ﬂ§]'ﬂ 1599 HaCaT ﬁ?ﬂ?iﬂl%ﬁi‘gLlagﬁﬂm1$Ui!')ﬂ!allﬂTJGUE]\WI'J'E]fJNulﬁlﬂaQﬂTﬂWWHﬂﬁUlI

< L2 0 Ay a o 1A @ rd
48 GIf’JIlN %QUQ‘Bllﬂ’Jnm’ﬂiJﬂaﬂﬂﬂﬂiﬂﬂN’mu&lllg‘ﬂﬁl

v
o o o o

o a =) a AN o T a @ a g A a A
A1 umu'[wa,wamnamamw woalaasenddaniluen uivuedinds didnlInsatluids FulourTu

AUANIAYEI T

Abstract

A biopolymer nanofiber film is a form of transdermal drug delivery system, which was developed from
gels or creams. Films, which are flexible, can be attached on human skin and controlled for drug release application.
The synthesis of biopolymer nanofiber as a matrix for drug control release of drug and herbal extracts has received
extensive attention. In this research, we focused on the nanofiber production from polyhydroxyalkanoate (PHA)
containing Plai oil. This study aims to figure out the suitable proportion of the mixture of biopolymer and Plai oil
and to perform the characterization. The nanofiber forming was performed by dissolving PHA and Plai oil in
dichloromethane. The concentration of the PHA solutions was at 8%. Then, the solution was formed in the
electrospinning for 4 h, then mixed with 5% and 40% w/w of Plai oil, respectively. The material properties of the
nanofiber films were characterized by the texture analyzer. It was found that the stiffness and the elongation at break
of the nanofiber films were in the acceptable range of the standards. The morphology and diameter of PHA
nanofibers were characterized by the scanning electron microscopy (SEM). Within 1000x microscale, fiber shapes
were found to have a cylindrical shape and the diameter was over one micrometer. With FTIR measurement, it was
found that nanofiber film samples containing Plai oil in various amount had a similar peak graph showing frequency
ranging 2,800-3,000 cm’'. Therefore, it can be concluded that terpinen-4-ol substance molucules should be included
in the biopolymer nanofiber. At last, the biocompatibility of HaCaT cells on PHA nanofibers and the 40% Plai oil
loaded PHA fibers as cells could grow and adhere at the edge of both materials. The results indicate that PHA

nanofibers and the 40% Plai oil loaded PHA fibers are safe to the human skin.

Keywords: Plai oil, Biopolymer, Polyhydroxyalkanoate, Transdermal patch, Electrospinning, Nanofiber, Material properties
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