aigie fnnzuh : msfneTassaduazauiAvesTanunTuneunedauaznauiiil
IaTasudiundn iodszandiilufaamunumsiasseuaz wedmessidnns lad
fia1dia (STRUCTURE AND PROPERTIES OF CHITOSAN-BASED
NANOCOMPOSITE AND BLEND: FOR DRUG CONTROLLED RELEASE AND
SOLID POLYMER ELECTROLYTE APPLICATIONS) 819138M1/3n%1 :

§0Mans 19156 A3. 3385 wagaiiv, 234 vih,

a A & X

v 3 a 14 =\ o /9 Y []
“llﬂiﬁ"“lﬂu” Y UNOANDTNINTTTUAFUAK U “D’\TJJﬂ”liu”liJ"Il]igfalﬂ@olGD'\ﬂu@fJ"N

[

Y ' ’q ¥ A 3 I ~ 1
NINUYINLUAZHATINYAY ﬁ1ﬂll@]ﬂ1iﬂi$§ﬂﬁ1% ﬁﬂﬂhqﬂiﬁ%1ulﬂuﬂﬁﬂﬂi$ﬂf]”ULWENfJ‘EIN

@ 9

= a o 9 a A g’u o w VY a 1
we luuuNEiaginesdseansnin 9nNegaliveodna ludauUATBINIeN INLAZIFING TdINa

Y
a A

Y va a 4 @ 12 A Y Y dy
GI,Wﬂm’tffil‘ﬂﬁGU’ENWE]ﬁLllf]‘iélfuﬂuENU]JJ@WEJTH]ZGI@‘U’LTHENIHVJﬂa] ﬂ'l‘iﬁlf]N'lu AIYLNAULDN
ngﬁads!d' Y o v w 1 o Jd @ deylﬂl
NTHIAIUHIUNAVUINDIDIFUSUDIINAANNA D Tﬂfl’)@]i;lﬂi$ﬁ§lﬂ‘ﬂﬁﬂ"llﬂ\1\ﬂu’3 ﬂummuium‘i
~ Y [ a ] é = A o [ 6 Y
wsontazianiag lalasunauytialui Fliauauifamugaudmsumsdszgnaldlu
A Y = o @ J o A k4 an A T "o 9
NTHNR WIS LIS INATUADINT clNﬂﬁwmumqﬂanmmu“lﬂmm‘ﬁmwuaz]lmmmau I@’IEJ
a a =1 A a d a d' d’ [ a1
ﬂﬁmmumﬂﬂumummawaamai%uﬂauaﬂﬂwau LW'E)“]JT]J‘]JZN?(N‘]JGW]'N“] GIJ’[’]ﬂﬂIG]C]ﬂu
Y Y o o Jq 9 { 1 o @
TAtanumuzaunazdoanaosnunsi lidszgndldauiuanaresnu Tasn1sWaun
v ' o Aa A o o a J a
asnanautiu il lugewnmneie (1) mswauniaguedmesu Tuneuwodaues lnTawuy

a ~ A ] @ 1 @ @
BUNAAUINUEYY (CS/MMT) L“W’E)‘]J'i%fgﬂmﬂu’lﬁﬂﬂﬁﬂﬂuﬂﬁﬂﬁﬂﬂfﬂ Hag (2) MINAUIITA

q

14

a 4 a an 4 A J I a
Wwodweswanved Ialagiu/medenaueon laa (CS/PEO) iolszgnailunediues
ad d A [ g’/ o =R 9 = a1 g}/ Aa o a
o1 Ins laawiauda wonnniudidny Inseaine saudeauiiane nudedugiuineay
a [ g’/ a { o 2 g’/ a o o Y 4
Fannuiouveaian lalaaunaunidosria WAL SIUNINATIZAANUTURUS
seninlaseadanazauiinnien Niranelszd@niamminiuaunmsidaaildessivesiag

a [} a a ° 9 [ a 4
w1 luasuneda CSMMT nazradolszansnimlunsildihvesiaguodimoina
[} 1 d‘ I Yo d‘d a A = (%
CS/PEO aana1 e 17 1dida ln Taanuwaniilse@nsamgegauazinnummz aunuau
{ o L
naeamaiililszynad e

a o

v
aredatinaa1ee Tusumsnaaes uldelitainnaianissiaewuy Tuanaaie
A ¢ v W oY A A Ay v Yo A 2 A
ﬂﬂ?JW’JL@@ﬁNTGlGHﬂ'JTJﬂIlﬂﬂ’JfJ L‘W@G]fjfl'ﬂ‘ﬁﬂnlflwamllﬂgﬂwﬂﬂwﬁﬂﬂa@flﬁ%ﬂﬁ]uaﬁﬂ]u HUHDNIINUU
v A 9 1 Aa Pl Aa X ) o
fNLW?Jﬂ'JWiJLBIHGlﬁ]LLﬁgﬂf’JEJf’]‘ﬁ‘]J']EJ‘]J'i']ﬂ{(]ﬂ'ﬁmﬁ'NG'] V]Lﬂﬂ"llucluﬁgﬂﬁﬂgﬁﬂﬂm@\‘l?ﬁﬂqﬂiﬁcﬂ"lu

9 9 Y
HANNIA0IFUAYT19AY DnnunatialidiaimisodnyinadiavesTuanao luiaauilu



II

ABNNOAN CS/MMT uazamnsodninataveslosouluiagwedmeinay CS/PEO Minan
: { Y 1 = \ LY I ) ~

1% Fedoyaiinarnumiugs lumunsneduneldedudanulaenannnisnaasaiissetifen

NARANITNARBINLNTAgUI TuARYNOdR CSMMT  Tumson'ld aunsouiu

Yszaniammsntugumsianilasee defisununis19iag lnTasuiiveediafen uas

[
a S8

Tagui TunsunedadaiiSuia NH, vo'laTae1u 1Auna1aA1 Cationic Exchange Capacity
1 b4 b4
(CEC) vo3 MMT FasinwuluTnssasemsunsnddveslalaaulu MMT uuvaeesy vuil
anumnzanlunsi hhlszgnddluiagaiuguamsilasildessnquasaldafiga uawui
' a a/ 1 U U s a : a g
Tignsaldiagaana lumsaruguaslaadassenguiva imazsuasnInduiayy
4
sEMINAUNUADUY 9D OU
v w a A a X 1 A a A °
dmfuimgwedmesnay CS/PEO Masoudiu wunamnsamulsz@niammsi
4 [ a = LY a a d 4 ' =)
W18 Werisudumsldnwedwefusgninsassriiadusian Ins ladifesedrador Tas
Faguedwesnaudinanlimnini i gegaisasdiulagTuaves €S uaz PEO iy
¥ o N aa a 9 o . '
uennuudInuI leeounisey +1 Tanumuzayluns 148y Doping Ion 1100
Aaa [y A [y a J +1 a P ' o Y
Tevouiifiszy +2 duitioan191nduasnIor senne lesou " /mediwes Aeeuniiyiily

A = a 4 [ 1 9 1 a -2 Y ° d' 1
annsandeui lunedweinaudinan ldegedase Jaldammsi Il iigenn

B
B

LARTRRL A TGEY aeilo¥orndny /@

Unsdnui 2553 AMwilore1913oNS NI -ﬁ;ﬁ-\\o
AY J_ L2




NATTHIDA RAKKAPAO : STRUCTURE AND PROPERTIES OF
CHITOSAN-BASED NANOCOMPOSITE AND BLEND: FOR DRUG
CONTROLLED RELEASE AND SOLID POLYMER ELECTROLYTE
APPLICATIONS. THESIS ADVISOR : ASST. PROF. VISIT

VAO-SOONGNERN, Ph.D. 234 PP.

CHITOSAN/MONTMORILLONITE/NANOCOMPOSITE/POLY(ETHYLENE

OXIDE)/BLEND/DRUG/ION/SIMULATION

According to the disadvantage properties of pristine chitosan (CS), therefore
frequently not good enough to fulfill all applications and limited its uses. To
overcome this trouble, the main objective of this work focuses on the convenient and
effective method to develop CS by adding of a second component (i.e. MMT clay and
PEQ), to create the novel CS-based materials with the target properties requirement.
Accordingly, the Chitosan/Montmorillonite (CS/MMT) nanocomposite, suitable for
drug controlled release application, and Chitosan/Poly(ethylene oxide) (CS/PEOQ)
blend, suitable for solid polymer electrolyte application, were initiated and developed
in this work. The structure, morphology, thermal property of these CS-based materials
along with drug controlled release efficiency of CS/MMT nanocomposites and ionic
conductive efficiency of CS/PEO blends were studied. The theoretical modeling and
molecular simulation were also employed to fulfill the experimental findings and gain
an inclusive understanding in atomistic level of these materials. Overall of this

research can be summarized and established below.



v

CS/MMT nanocomposite exhibits the improvement in drug controlled release
property of pristine CS. Accordingly, the bilayer CS/MMT nanocomposite with
amount of NH;" exceed the Cationic Exchange Capacity (CEC) of clay is most
suitable for used as an acidic drug controlled release material. Although this material
cannot be used for basic drug due to the rather weaker interaction between
drug/CS/MMT.

CS/PEO blend also exhibits the improvement in ionic conductive efficiency of
the pure polymers and the optimum blend composition such provides the highest ionic
conductivity is the stoichiometric ratio of CS and PEO. Accordingly, the alkali metal
ion is more suitable for used as a doping ion than the alkali earth metal ion associated
to the weaker ion/polymers interaction to provide the freely moving of ions in the

blends matrix.
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