UHUUIREY / 4

UNAAED (Abstract)

My lng

'
(% =

Ao A A A &I ! ) o
LLNuﬂ"Ii’Ji]flﬁﬂﬂ TA39n157 ﬂﬂviﬂl"lﬂ”liﬁ)”luﬁﬁjﬂiimLuﬂlﬁﬂlﬁﬂﬂ”liwmu”lﬂigS:]ﬂl,‘ﬁflll TSN
2 3 au 1 A A aw ~ A = Y o o 9
2 W uumuaudteaeieln 2 vewwuaudtelussezi 1 GJ‘V] 1) c}fﬁ‘lﬂmmswmmmmmuimq
dy J = A a S o o a A a =2 A
Reuraanszgniieninannndiaguaniulszmea 2 viiane TulusoulvuIne vazlnTaegu el
o ara J A g = 9 o Y = v 9 a oa

FAUUANIWNNMYNIN (“I/‘Iﬁﬂ’c’f) NN NIURUISTU i’JiJ‘VNﬂJﬂ’ﬂMLﬂIWﬂHVlWﬂN‘B’Jﬂ1W1Hi$ﬂ‘U‘H’@\ﬂJQ‘U@]fﬂi

' s 7Y o A Ay v o o ) X s g
ADLFAANISYN LASIFAAAUNUUA Glullwu\‘]']uuulﬂﬂ']ﬂ'liwwu'lﬁullﬂﬂiﬂiﬂmElﬂlcﬁaﬁﬂigﬂﬂﬂQﬁﬂﬂ

=

yiinoduaoitios eliauwnsni linageuluuyudidluszezit 3 Taodsznoudronulu 3
i Y 1 9 o Y = 1 J = v o
Tassmsdos laun msnageuanudnu ldnsdinmaeslasudsusadnszgniienludainaaos
@ dy J a o J
msnaaeuanulasanslumsldanuues IasufsusadauAsIUNINATOUHAAN MNAN1INT

Il A o A a I A dy J a dy A
lLWﬂﬂﬂNiuﬂi%Lﬂﬁ ngﬂ1iwwu1lﬂiﬂ\‘lﬂ§]ﬂiﬂ!ﬂf')ﬂ'l“l/\l!,W’EJﬂTiLW18!@ﬂﬂ!%aﬁl!ﬁ3'ﬂﬁ’)ﬂiimtuﬂlﬂ@

NﬁﬂTi‘i/]ﬂ’(fff]‘]Jﬂ'3111!,"191116/‘11!1@9]}‘1/11\1%3511WLLQZﬂTiﬂi%!ﬁuﬂ’ﬂll’fﬂl]1§ﬂﬁluﬂ1‘iﬁ%}1\‘lﬂi$ﬂﬂﬂlﬂ\‘l
= v Y U v A aa 1 dy S A Aa
ﬂi%@ﬂ!’ﬂﬂu‘luquﬂlﬂ’lﬂﬂTWﬂTﬂﬂﬁiﬁfﬂlﬁg‘ﬂNﬂqﬁWEJ”I‘ﬁ'J‘VIEﬂ NWUN Iﬂiﬁlﬁﬂﬁ!“ﬂﬁﬁ“ﬁuﬂﬂuqﬂjﬁWTH
I 1 v 1 Y a Aa A o A [ o 1 I
Lﬂuﬁﬁuﬂi%ﬂ’t’)‘iJ‘Viﬁﬂﬂ@ﬂlﬁlﬂﬂﬂgﬂifJ”Ii’)ﬂLﬁ‘U“Vl?l!LLﬁ\? LlﬁgthfJ’f)fJﬁﬁ”IfJﬂTfJWﬁ\‘]ﬂTﬁ‘IJQﬂﬂTfJHJHL'JﬁT 4
A A dy S A Ao I U Y] 1 Y a 1] A Y
121} TuﬂlmzﬂTﬂNLafmmfaa%uwu"lwu"lmmﬂumuﬂszﬂammﬂ ﬂ@iﬂlﬂﬂﬂ?ﬁ@ﬂlﬁﬂﬂu@ﬂNWﬂ IUag
A A A 4 ) X s W va ' Y} X
llfﬂiLW]iﬂ“U@\HH@LfJ’E)LﬂfJ’JWHL‘Iﬂllﬂcluiﬂiﬂmﬂ\u“]iﬁa Wﬂﬂﬁgﬂﬂ\i@ﬂjﬁuhlﬂli’)ﬂ’ﬂﬂ?ﬁcl“]fiﬂi\imﬂﬁ
S A Aa I 1 o 1 A o o
Lmaa%uwu”lﬂTmmmﬂumuﬂizﬂ@uwaﬂ flﬂﬂﬂWiﬁ\WIﬁ’JﬂiJW]ﬁﬂ"IuLWf]ﬁ‘Uﬁ’fNﬂ’NiJ‘]Ja’f)@ﬂﬂ
o [ a [ 4 3 v Aav A 4 ]
Z’ﬂﬁﬁ‘]_]WEW]ﬂﬂ!“l’WlNfﬂﬁLLWVI?JGUEIQﬁﬂTUu'JfﬂfJ'J“I/]fﬂF’nﬁ'ﬁﬁLLﬁZL“V]ﬂT‘L!Iagllﬂ\‘lﬂi&ﬂﬂqﬂﬂ (7. uagMs
v g o J dy s = A
ﬂﬁ?ﬂﬁ@ﬂﬂ'ﬂﬂﬂaﬁlﬂﬂﬂiﬂﬂﬂmgﬁﬁﬂﬂlﬂﬁﬂ'luu']@ﬁiWu ISO-10993 WUMN Iﬂﬁﬂlﬁﬂﬂl%aaﬂﬁ%ﬂﬂlﬂﬂﬂ“ﬂ“ﬂ
a < o A . 13 A 1 o J ' A
wann ln Inedluran 130 TSF-bone substitute MitHluiivaodainaaes lunveinssemenes
VA o = V ya A Aa o o o ¥ 2 Et I o
DYWNRIUNAU 3'JiJﬂ\illiJﬂ’f)Gh’iLﬂﬂWuLLﬂﬁllagﬂ"ﬁU'ﬁJVIW'JTTHQ‘UfNﬁﬂ'JVIﬂa@Q muiﬂmamwaaﬂm
I v ay Y o A 1 o Y a o 1
iﬂﬂllﬂiﬁ“]ﬂulﬂu‘ﬂﬁﬂullﬂﬁﬂﬁifli]ﬂ”ﬂllﬂﬂ’ﬂﬂﬂfJL‘L!EN“’lﬂﬂWTJ”ﬂ'VnI‘ViLﬂﬂﬂWﬁE]ﬂLE‘T‘UE]?JN?ULL?Qiﬂﬂwa
= ] ~ 1 @ d’ a s ] d’ dy
ﬂTiﬁﬂH11u1ﬂi\1ﬂ1iﬂﬁlﬂ‘V] 1 ﬁ"JUWﬁﬂ1§WﬁJu1!ﬂiﬂﬂﬂQﬂﬁﬂ!“]f’f]ﬂTWLLUUuh’iﬁ”JuNTH INDNTITINITLAYN
J Y o A dy o =\ 19 Y a oA 1 2 a 4
L“]Saa@uﬂ"lluﬂ]lﬂlﬂigﬂﬂﬂuIﬂi\uﬁﬂﬂlﬂfaaﬂigﬁ]ﬂl‘ﬂﬂllcllﬁgﬂﬂﬁ'E]Qﬂg]‘].l@]ﬂTﬁ WiJ'J”ILﬂiE]\‘]ﬂQﬂiill
= ~ 1 a o 9 Y o a Y A
FINTMNNDONUUUTINITOFUTTUNITINIZVIIYIIUIU LLE‘]$ﬂﬁ%ﬁ]umﬁﬂﬂ@]uﬂ%uﬂi‘i’mﬂ"ﬁ!ﬂaEJL!LL‘]JE‘N
3 % Y = < ¢ Y = ao % o A Y] 7Y o A
L‘ﬂu!ﬂfﬁaﬂigﬂﬂ]lﬂ Gﬁﬂ%%!ﬂuﬂigiﬂﬁﬁuﬂ"mﬂ"ﬁﬂﬂyTJ%EJLGKQEI LLaﬁﬂiiﬂH"I‘V]llﬂTiGl"IﬂG]fﬁﬂﬁuﬂnuﬂ
v & = Y1 dy J ~ A Aa I J v A 9
muumﬁgﬂmw Iﬂﬁ\uaﬂﬁ!“ﬁaaﬂigﬁ]ﬂl‘ﬂﬂll%uﬂ‘ﬂil]lﬁll]lﬂEJL'L]Hﬁ"Ju‘L]ﬁ%ﬂ’E)U‘Viﬂﬂ UANUUN
[ 9 = o Jd =\ [ v J [N 9 Aa A A
ﬂullﬂvnxiﬁlﬂﬂTW(luﬁ@nVlﬂﬁﬂﬂ Nﬂ??ﬂﬂﬁ@ﬂﬂﬂiﬂﬁ@?ﬂﬂﬂ@ﬂ hlllﬂﬂiﬂlﬂﬂﬂWﬁigﬂTﬂLﬂﬂﬂ LAEHNULIAN
A 1 g 1 PPy . ' A o D) Yy a X A A
ﬂf’]'ﬂ‘]_]lﬂﬂiﬂmENL“]ffla‘lflllf”fﬂf]ﬂ"I‘W‘ll!ﬂTiW%J“L!W]@"hJLW’E)H"IiJ"IlGHQ"I‘L!ﬂ"lu’c]ﬂ?ﬂiilllu’f)l,ﬂ@ﬂﬁgﬂﬂ IN®

y R A Yy v A6 a1
ﬁi”lﬁl,u’e)l,ﬂaﬂ’izﬂmnmnnumwlu‘iqu TW'I"Iﬂ'J"I@]'N‘]_]igWIﬁ



UHUUINY /5

MYIDINYHY

The project on Multidisciplinary Researches in Tissue Engineering for Development of Bone
Substitutes: Phase II is the continuous phase (second year) of the main project. In Phase I, two types of
bone substitute scaffolds having suitable physical, mechanical and in vitro biological properties have been
developed from mainly Thai silk fibroin and chitosan. In this Phase, two obtained scaffolds were further
developed as divided into three subprojects: in vivo test of biocompatibility and bone formation, standard
safety testing of Thai silk fibroin- and chitosan-based bone substitutes, and development of a bioreactor
for cell culture and bone tissue engineering.

The results of radiographic evaluations and histopathological examinations on the
biocompatibility of two types of scaffolds with bone implanted sites in dogs showed that chitosan based
scaffold could profound the higher inflammatory responses to the surgical implanted site and the chitosan
based scaffolds still remained after 4 months of implantation. Thai silk fibroin based scaffold showed the
lower grade of inflammation and the penetration of fibrous tissue into the scaffold. The scaffold could not
be grossly detected after 2 months of implantation. The results on the safety of the developed bone
substitutes were obtained from the certified test by Thailand Institute of Scientific and Technological
Research (TISTR) and in-house test according to ISO-10993. It was noticed that Thai silk-based bone
substitute or TSF-bone substitute was not toxic to animals. There were no dermal irritation and skin
erythema. However, chitosan-based scaffold was not tested for its safety due to high inflammatory
responses observed in Subproject 1. From the development of an infused bioreactor for dynamic culture of
bone marrow derived mesenchymal stem cells (MSC) on 3D scaffolds in vitro, it was found that the
designed bioreactor was able to enhance the seeding, proliferation, and differentiation of stem cells which
would benefit cell culture system for research and therapeutic purposes.

In conclusion, Thai silk fibroin based scaffold has good biocompatibility in vivo. It is not toxic
and does not exhibit any irritation and skin erythema. Thai silk fibroin based scaffold has high potential to
be further developed as a promising scaffold for bone tissue engineering. It could be used to repair bone

defects with a lower cost than imported bone substitutes.
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