N

ERCR NS /#‘i@”jfkiﬁif’&ﬁ;ﬁﬂ&%’?‘ﬁg‘fﬁﬁ —k%‘f&-‘%ﬁ;gg)\gﬂiﬂvf%i&

%

Foo APt EERARA  ARE TR P2 A2 g R F REK
BOoGRAZ EEY I 2 H 2 G i@ B PR AT g IE 0 B AR G RHAT
FoARE - BRHER A A s Ty R B R iga &0 Y
EEFE Y e FAHL S OE JARRARL BB R AR g 2 T LG
ERegH -2 oEfat s a IV NUBARDS LI B it > - oy BHRE
B R AR ERT A SR L S nplE i B AT AR %Y RS
Tt BRE > S EOPFEREL T o e B2 R XFREFAPT L PR
simodp o B A EFE AL pae FE o ST Ay PRI BT

AAGER G LA A - R E S R 1A 3 AT A P I dek > KEA S

V27 B R e F%E7 Xa B Y E' o TWIE T codp B GoR > 2L R B i
AF R FEH - EAFAR N AL F r#@ﬁk@?%%@ﬂﬁmﬁﬁﬁﬁg,uakg
shiglt BE I PEPE 8 v FARE LG R T ARy s T € g J
PN RS ERG A WG AT PR R 3 AR e ARy

Fl'éb-g)tiﬂ) 4 £ - ﬁ;;ﬁ;é. s A I#-ﬁk;&j—}% N9 1?_@}&) 5:]___ l"' -%E’ij& _’F’Ffﬂ%’
FAANDL P R e B FAIE - MM TR BT A RIS A LvE T o e
T MFARAN A RS E o PRERF IR o o¥ F FRDE B FET R

PEMAS S FFdipEgad]



RS R LA R LGRS LS A i
=R B AR 20 " e WE S
Hhdp ¥ B R

R R TR KL oF

IR

7 1§ dmz b 2L F[extracellular matrix(ECM)] 1% = cpicst A 44 G fm¥e 2 £ 24 14 >
e B AN B AT e A AP AP ST ML B A e LT
v et E A A MG63 & F et & ad KB R o 5 gt 2 o ghins
# 4 Fd 10-nm | 200-nm 2 5F & & 3w ehd £~ FIEE >~ BB dwie R
U R A R P R eR 3t > BTG RSk BchR 7 0 50-nm hk & Boif & MG63 e 4 £ o
A n f 7 A f 07 47 1 Uncoated ~ TPS » HA ~ Nano Tite » 14 % + & ficét (electron
microscope) (T lmiN i dF et o 2 R ESTE B R L 2 TRk S L AHT Y o | AT
¢ 47 0 S0-nm 3 F B EE TG s R R A e ind Ko f AT
BAT L e 2 50-nm ind F BB AT HA T 4L T R S F e 2 K W R4

# 3 %4 Uncoated = TPS 7 4711 % g4+ ¥_#& # P Fr e Nano Tite 7 4743 -

BEFAPRLFEN-Be 254 P A BAG BHEYESEE A5 BT Flats

10-nm ~ 50-nm ~ 100-nm = 200-nm ° % ¥ # HELA ~ C33A ~ ES2 ~ PA-1 ~ TOV-112D -~

e B

TOV-21G ~ MG63 v NIH-3T3 ‘m#e 32 % 3t P g d g §

_—

I

X 52k e i Bk

TH e & £ cfg R o m SEM ¥ LR ' ve A i 1 42 & o £ 1% vinculin 14 2 F-actin

$RA T KRB A P AR L PR Y U2 e R AT D M e

M3 a0 % ch e B iR nS X B TR o AT 4% 2 % % A 70 HELA 4o C33A
A fE e 2 e b Bt ip 4 enZ B oo R Widopt > AP LR S AT H R IFE D
ES2 ~ PA-1 ~ TOV-112D ~ TOV-21G = fafpmfs B 2 £+ 5 2 B eh& 3R A PR { 8-
W R LR F B & G ¥ MG63 el KRS .

i1



11



Application of nanosurface to modulate growth of osteoblasts and designing
of artificial implants
Student: Shih-Ming Tai Advisor - Dr. Guewha Steven Huang
Co-advisor : Yao-Ching Hung

Institute of Nanotechnology National Chiao Tung University

Abstract

Microstructure that mimics extracellular substratum promotes cell growth and
differentiation while cellular reaction ; tor nanostructure is poorly defined. To evaluate
modulating ability of nano-scaled surface, MG63 osteoblasts were grown onto nanodot arrays
with dot diameters ranging from 10 to°200-nm. Cell proliferation, morphology, adhesion,
cytoskeleton, and mineralization were evaluated. Nanodot with 50-nm in diameter behaved
the best in all evaluation. Four different types of dental implants, Uncoated, TPS, HA, and
Nano Tite, were characterized by electron microscope and subjected to in vitro and clinical
test. Here we show that nanostructure is capable of modulating the in vitro growth of
osteoblasts at approximately 50-nm in diameter. Best clinical outcome for dental implants
with nanostructure of similar dimension (HA) behaves the best compared to nanoscaled
structure (Uncoated and TPS) and undefined structure (Nano Tite).

We have fabricated a nanodevice composed of a matrix of 9 nanodot arrays with various
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dot sizes ranging from flat surface, 10-nm, 50-nm, 100-nm, and 200-nm. HELA, C33A, ES2,

PA-1, TOV-112D, TOV-21G, MG63, and NIH-3T3 cells were seeded on the device and

cultured for 3 days. Cell density was counted to examine the proliferation of cells. Scanning

electron microscopy (SEM) was performed to assess the morphological change of cells. To

evaluate cell adhesion and cytoskeleton reorganization, immunostaining specific to vinculin

and actin filaments was performed. The scores of cell proliferation, morphology, distribution

of focal adhesions, and cytoskeleton organization were obtained. We were able to distinguish

the invasive ability of HELA versus later-staged C33A. Ovarian cancer cell lines (ES2, PA-1,

TOV-112D, and TOV-21G) also exhibited differential growth parameters which are associated

with the cell type, grade, and stage. Modulation for the growth of MG63 was also achieved.

We have established a platform which can assess basic parameters for cell growth. The

simplified fabrication process ensured mass production and cost down. Apparently, the device

was capable of distinguishing cancer cell line of various stages and also provided basic

designing parameters for artificial implants. Our device will serve as a convenient and fast

tool for tissue engineering and cancer treatment.
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