Y a a d A o A ' 2 ' =2 a
U INETUNUD W’li’lll!ﬁﬂ5VILTTlngﬁll@E]ﬂ1§ﬂlu§ﬂLLNULWﬁ1ﬂﬂﬂﬁﬂﬂ§$@ﬂ

Y J Y
nniagiszauvesleasendozih Induazuiidinim

Y A a A =
HIg UWEAITAIN TUUTTUIID
Syan IINTIUANAATUMTUNA (IAINTIUYATINT)
¢ ¢ v v _a
219135891501 FOIREANTI158 A3, Iaaiy 1555 UINT N
U |
UNnaeee

(% =)

Y 9 = 1 ' 9 S = Y @ [ o 1
agmn i Iddwnivnmegaunsnateluaumumsunng ¥ laimswann iagaina
4 ) @ 4 o aa o @ [ 1 @ 4
ol 1Funudasmaaions Isdanduaz Jaanieiuanssy iwudeny leasondozi Ind
Y = A g Y] =y ~ 1Y) S Y [ Ada = I
pazutFmmiiludagrinmnausadunsizd lMnnTag sssunanisiguaaidonily
I3 Y] =\ 9 dy AAA 9 =K o 4 a o dy
paAlsznounanazl IAsIas I INUTIUMUANNTANUARIIAAINUNTENUYLE TasIuITEL

Y o o d v = 3 a A Y = éf 1
hlﬂVIWﬂTﬁﬁ\‘]LﬂiTgﬁ’Jﬁﬂﬂf’JﬂWWW\‘l 2 ¥UA L‘Wf’)clf]fl‘ﬂHLLU’J‘VINiuﬂTﬁﬁﬂHTﬂ”lﬁsllugi_hmu&WﬁTIﬂﬁJ

9 9y o L%’ 2 Y A [ a 9 o ag
nszanauny Tagldsmionruglrunudemseson leasoanuaz ldaniz lumsoaiugi
A 9 an 49’ a U v A
GI”I?JN?JL!‘IGIJﬂ?iﬂ@ﬂllﬂﬂﬂ”ﬁ‘ﬂﬂaﬂﬂﬂ’lﬂ’l‘ﬁWUN’JNa@]?JIILLU‘]Jﬁ"JL!‘].IiZﬁiJﬂﬁ'N Taoaveh
d' 9J [ éf =% dy 1 Y A [ [ L%I
LﬂUﬁﬂJ@QiHﬂTi@ﬂﬂlug‘ﬂ AU FIUNTUUDIULNIFININ mwmu”luﬂ”liaﬂmugﬂuaz!,aaﬂumi

v X

2 té 1 =\ A A 9 9 [ 9 21/ Aa J

9AYUY FINWANDUAD ANTVTATING (ANVAUNALATANVIAUAR TAT) DINUUATIZHH
~ ~ [ tg A Y I A ) o = o 9
anmzimmnzauigalunsoavugl e liniuSoulvdmsumsnaassguduna lasldnis
vAa A a [ v a 4 (] ]
NAFOUAUAVTAUTINAUAZITINIGAIN (ANURUNLUY) FIDNNTUATIZHNUNTIUNTUVD
Y A dlil %’ o v A 9 [ da!
uAIFININNIBEAY 4.53 Tagumiin anuaunlylunsnadavugil 23.41 waziania uay
AQq Y ™ P A aq Y A P A
szoznalylumsnadaedn 52.39 31N IiaunasvesnNuAUNAagN 154.29 wnziana
' 9 '

uazaNuAuan IAsegh 17.15 wnzaania 1agaInuHUIUUTINYOIFUIUBEN 1.82 NTN
1 4 a A [ o a 4 ) a [
ABYNLNANKEUAILAT DNV TVITAVIIAQAINNTDUINAATIZHMTTIARINGANTIUNTTULT
9 ~ ay S a s A a 4 a [ o 1 ]
ae52Heu3s 1l ludedmud ednszinganssumssuusenseasunumanluannzms
$raveuseingziiluvnia 200 Hadu awunauny wun manuauluginuuveveulaaa

mhliudwan@eneogh 16.2 wnzihana F9aIngAgusIBVOUAIUANVOIHINAN



Thesis Title Appropriate Parameters for Bone Fixation Plate Forming

from Hydroxyapatite and Bioactive Glass Composite

Author Miss Jidapah Ruennareenard

Degree Master of Engineering (Industrial Engineering)

Advisor Associate Professor Dr. Wassanai Wattanutchariya
ABSTRACT

Biomaterials have been recently developed and implemented in medical application as an
alternative for reactivate or replace fractured parts of bones. Bioactive materials, such as
Hydroxyapatite (HA) and bioactive glass (BG) have been increasingly implemented in bone
substitution due to their biocompatibility and closely resemble the mineralized phase of human bone
structures. Furthermore, the mentioned materials can be synthesized from natural resources (bovine
bone and mollusk shell) with calcium-based structures. In this study, the synthesized materials were
applied to bone fixation for damaged bone treatment. In addition, the formed composites were
compressed by hydraulic pressing machine. The experimental design based on Response Surface
Method (RSM) was implemented to evaluate the significant factors of forming condition consists of
mixing ratio, pressure and holding time for pressing. The resulting scaffolds were evaluated for
ultimate compressive strength and bending strength as the response. The results revealed that all
forming conditions and some interaction term have a significant effect on the mechanical property
of the composite scaffolds. Consequently, the average compressive strength (154.29 MPa), the
average bending strength (17.15 MPa) and density (1.82 g/cm3) was obtained from the scaffold with
a 4.53 wt% of BG, 23.41 MPa of pressure and 52.39 second of holding time. Consequently, the
information from the mechanical tests was imported into Finite Element Analysis (FEA) in order to
evaluate the impacted force behavior of the bone plate when subject to 200 Newton impacted load
in axial direction. The result shows that the von Mises stress is 16.2 MPa and the critical location is

at the bottom edge of the bone plate.



