A STUDY OF ELECTRICAL CELL REPELLENT FROM
CONDUCTIVE POLYMER FOR BIOMEDICAL APPLICATION

DUSIT CHINWATTANA

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF ENGINEERING
(BIOMEDICAL ENGINEERING)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2007

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis/ Vv

msanumslgnszua lihaonadan Indwes i i unei 114 un s sunnd

(A STUDY OF ELECTRICAL CELL REPELLENT FROM CONDUCTIVE
POLYMER FOR BIOMEDICAL APPLICATION)

a

Ada ¥uimu 4736138 EGBE/M
AU (3ﬁ3ﬂﬁl@’;ﬂ1illw1/l§)

a a I o L4 J v ad <
AUSNITUNITAIUANINGIUNUT . YITanYU gUATUUN, Ph.D., s%u¥ PANLUTIUNYT,
Ph.D.

YNAAYD

a J o 4 o 9 ] 9 o dy
TnawesdunsizigmirllIdedanevaduniamsunnd Tagmwizmsmiziaea
tigl’ A a o a o 9 4 1 a a a a
oo Tnawesvateyiagndisiauazldlumamsunnd wu Tnauanaaueda, Tndlnals
dnuega, Inaenau lnanea, Tnauandalalnalnaaueda uay Tnalnlsa Taodulnajee
9 A 9 o o ' dy A 9 a 2 Y < @ ]
gnldilube Tnseadedmsumssounsiiotosniulng Inlsad Il uiaqrounan
madlszammszliquantianai i edrelsAawauaniaiTaamudiunsi i
E4 v E4 Y 1
yos Tnawesyiationni I funuimaiamsmizidouiiodeauilnd Tasldnszualli
4 @ a J v 09)1 awv dyd Yo o dg’ A = Y = =
asnaanInidq Indwes aeiuauideidedsamvmnednyinmsIdauwlui dee19d
1 a a 4 4 [ a ) Y o a J
HaAoM s YAl Tnvouradiazmsaonaadnniag Inamesi Wi JagsessuIndmes
F4 1
'lihiignadielasisddaInsniineaan Tnadu uag la i Tusvaraas Il uuiaqiin
v v 2 ' v
T#hil 1imiudna lilihgailouasluiTaquiteitzasnivad waminaasaaasiinnumu
9 ' v 2 '
uazanbmziumves Ind lnTsamwsowlasundaclduegiudna ldihwagnszua lvlihin
flou T TusuaraamsnTanazniyeguuiag lauazilivgaeenuininInawesair Trldh
] 4
Idietlouaunylwiudh il msasnwadlaslddaa v -1 Taad Wunar 30 wi il
Ao &= Y (|a s ¥ Aa s '
annziangalumsaenraaglilsuaveuraduaziosaznmiseadinvessaduinnii
NNADH1S uidn W Tusvaraansnasneenain Tnawe s IWduilesninusawdn
< a T A aAa e’é @ 3 a dyal =\ [
aa Insamanualsuiauazmiseadiinveuzasamnasiumaiaiidesiinislsulgelu

NYaUIne

61 i




Fac. of Grad. Studies, Mahidol Univ. Thesis / 1V

A STUDY OF ELECTRICAL CELL REPELLENT FROM CONDUCTIVE
POLYMER FOR BIOMEDICAL APPLICATION

DUSIT CHINWATTANA 4736138 EGBE/M
M. Eng. (BIOMEDICAL ENGINEERING)

THESIS ADVISORS: BOVORNLAK OONKHANOND, Ph.D.,
RATCHANEE UDOMSANGPETCH, Ph.D.

ABSTRACT

Synthetic polymers have been widely used in biomedical applications
especially in the tissue engineering field. Various kinds of polymers such as polylactic
acid, polyglycolic acid, polyethylene glycol polylactic-co-glycolic acid, and
polypyrrole have been explored and utilized in biomedical applications. Most of them
have been used as the scaffold for tissue reconstruction except polypyrrole which has
been used in nerve regeneration due to its electrical conductiveness. However, this
distinct conductive property of polypyrrole polymer may replace the traditional cell
harvesting technique by electrically repelling cells from the polymer substrate.
Therefore, this research was conducted to investigate the significance of electrical
potential that may attend to the cell growth and repulsion from the conductive
polymer substrate. The substrates were constructed by electrochemical deposition
method and fibroblasts were cultured on the conductive substrate. The electrical
potential was applied to the substrate to repel cells. The results showed that the
thickness and the surface morphology of the polypyrrole substrate can be varied by
applying different voltages and currents. Moreover, fibroblasts can grow and
proliferate on the substrate and can be repelled from the conductive polymer when
electrical potential is applied. The repellent at -1 volt of electrical potential for 30
minutes demonstrates the best condition for repulsion in terms of high number and
percent viability of repelled cells. Fibroblasts can be repelled from conductive
polymer due to the electrostatic repulsion but the number and viability of repelled
cells are still so low that the technique needs further improvement.
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