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THE SYNTHESIS OF A NEW-TYPE CHITOSAN-BASED HYBRID MACROMOLECULE AND A
METHOD FOR PRODUCING OR USING THEMACROMOLECULE
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The invention discloses the synthesis of a new-type chitosan-based hybrid macromolecule and a method
for producing or using themacromolecule. This macromolecule comprises an amphiphatic chitosan and a
silicon-based coupling agent that is anchored by a chemical bonding. The method for producing the hybrid
macromolecule can be easily operated under ambient environment. The produced macromolecule can be
self-assembled in an aqueous environment to form a nanocarrier, and has the ability to efficiently encapsulate
drugs for a subsequent sustained release purpose. This self-assembled hybrid nanocarrier demonstrated

features of excellent biocompatibility, drug loading ability and cellular uptake efficiency.
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The invention discloses the synthesis of a new-type chitosan-based hybrid
. macromolecule and a method for producing or using themacromolecule. This
macromolecule comprises an amphiphatic chitosan and a silicon-based coupling
agent that is anchored by a chemical bonding. The method for producing the
hybrid macromolecule can be easily operated under ambient environment. The
produced macromolecule can be self-assembled in an aqueous environment to
form a nanocarrier, and has the ability to efficiently encapsulate drugs for a
subsequent sustained release purpose. This self-assembled hybrid nanocarrier
demonstrated features of excellent biocompatibility, drug loading ability and
cellular uptake efficiency.
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MERRRAKYP » £ ¥4 A4 F % K (carboxymethyl group)z4F ~ R =
&% (polyethylene glycol ~ PEG) ~ m £ 1t4%7(Quaternary ammonium compounds) '
Fo 3% 36 85 I (succinyl group) T A ATH AR A X YT » M A& A
(hexanoyl) ~ % € P & % 7 8 (Polycaprolactone » PCL) ~ + 7 % % (cetyl
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LEEBGRER-BBRAESERZITETY LA — BB RILEENE
M T B EEFo Ak APTES 6494F A » sbMALBIMZER 1-G-=F A A B A)3-
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# A B (-COON) % st A 2 OH ¢4 SRR By Rl % > £ BRI RIS Bl E
BOBRBER R RERAEMETREAARACCOON) T AR ARy
A BB AR & - @ 2300-2360cm” & & C=N ¢4 45 &k 8 R4 -
900-950cm™ & Si-OH 4% 4545 $) B % > 1110cm-1 & Si-O-Si #9445 45 §5 4%
XERCBREHA T REF LA BN RBRH 25 13 B k(CCNMR)
B#TRHR > AAFAEYHRBERHZ "CNMR B#%E > 57 1123+
44 ppm 2K 0 5 A(CHy)y RERT M3 AR 9 A3 BUE AR A R T8 e 2 B8
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BAMCAHAA S Bk R ERRABEE R B ANH) 2 T AR g
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T3(-66~-68ppm) 4 { » 3 4 514 % (Si0)Si(CH,);(OH), + (Si0),Si(CH,);0H o
(SiO);Si(CHy)s » BT THE S » To~ T4 BI AR T, » BT A S BE
B EARRAMAKBE SR SI-O-Si &1 210 F V&4 Si-OH B AL E
g o
AE HSER 6BER 8 BATT » #AHH K T FBMS(Scanning
Electron Microscopy)#? £ 7T sA ko84 » A BFHE45] 64 B 49 R RN KB RIEBE

YBREALARG SRR - RN E 50-100 &K (nm)= B 5 2 AH A
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e d > ARBYRBEMERERTBLESTHRERAMN » 2
KAKRBAFII LB RBUEH P RTFaRAER—LEHHTFTX -
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AEHhblERARABREBE S L sk APRE-19 (human retinal
pigment epithelium + % & #47 £ 4 & RBFRHA K ¥4 » BCRC 60383 - 33
ENEBH R4 ¢ DEME X K32 % 3 (dulbecco’s modified eagle’s medium)

Fo4H 1.2g/L 5 8 845 ~ 2.5mM £ B 88 % (L-glutamine) ~ 15mM 4-38 Z £ 2

5% B (HEPES)~0.5mM 7 &R 44 (sodium pyruvate)fs 10%54 4 fo i 84 5% K, F12
BERZIBHZRYT) - AEMRE 884k A-549(human lung carcinoma)fuv A

Bk émﬂ@é&m}iéﬁk MCF-7(human breast carcinoma)(st — 4= #k14 32 %A H

ok 10%8 4 o ik fo 1% % B K ABE 4 DEME £ 4£38 % )i 47 e .
PR

FEALI0B - R 1NAB -~ 1IBE -~ # 11C BAF » FRELFE
Bz 2k B iR L 54102504100 Fu 250 #4 %,/ E # % K B2 & $1 ARPE-19
itk £ Fl38 % 0 # ARPE-19 etk tafib £ R £ B4 H S RBAE N
F 55y ZRUS AR S £ APTES FAib 2z B &8 B H
(BHE&TREN KA APTES gyt s 1:1(B) ~ 1:2(C) » 1:5(D)Fv
1:10(E)) + B 48 448 5 4B R HHAR L 250 A/ S 60 A Ao ARPE-10 @
Btk £ EIRER KR wBEFERKAE 85% UL s X » ERBANKRE -
tbfol &4 APTES A X S AR (EM A& T ReEeh A fv APTES ¢4
RSk tefs 2 1:0.5(A) ~ 1:1(B) ~ 1:2(C) ~ 1:5(D)dv 1:10(E)) » 1A 250 £ %./% 5+
8 & IR Ao f JE ba B A SR BT BRI fm Be bk A-549 Fu A FA S fm Btk MCF-7 #

Flsgdk » ETUER > ARERKRYE > b FE SN gBaRR
75 8% 5 iE 90% A E o

kT AEFANEYRBRHMER I Flafpehtt > Bl
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isothiocyanate > FITC) » f£38 % — (X5 P IR B m e > 5 mfip A 4',6- Bk A&
-2- X K 93| ok (4',6-diamidino-2-phenylindole : A F f§ # DAPI) #o
rhodamine-phalloidin 2 % B &4/TH & - EAH A EABMER Ty T
@ musunsyFun -
HEAR 12 BT AEB 4G 0 BPAR DMLYy TN
Blémfn G304 0 MEBF R EITEE 8 0 S HMAE s TR O &R
Ne@mpo b o BRAIR AR SR B RIS T+ 05 HEAN
el > BEE B A T AR A B A sUF B\ da B S 3 AE B4 6 06
Sk
HEME  AERGEDBUERBER TUAKERZRTAAEA
o mE sy THEE > R EREA RFGEMBEE @RI E > KA
EMBBEAEEGRAF TS BRE > RIEA A AEAZ & ERERET

EHo et LTURERANLERR  + o BEAEAED R HE

B PR EARBERI RGBT MO > EIEA KRR E AR
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2B ASAZEYRBERAHEAEARARE R I TER -
FIBEGAETAZEY BB EAREETREBZ IR A

FABGABRAZEYRBRAE A AL TREB2ZH 13 2 tik(CC

NMR)f 3% o

%5 Bla AR B R B H 25 29 st £ 4k (PSi NMR) B 3
%6 BIABRRL B BB B ME AL RSR AL MR ZIFNAETF

MR A E - ®
%7 BGABRAZEMRBRHAEELSRRBREE KMz FEXEF
s R E -

F8EAE TRZAHIMEKAEBLE -

% 9 BAA A A WA R AR E 4ok 2 B A6 &) B FEHUK
Fdh s -

10 BAF A REAEYBBBEHFCETRRREERSREMATR R &
WA ASEAR B & & b & tafkk APRE-19 #)4afinta B o ()
% 1A B 444 A A% 00 24 88 Bk & & 250ug/mL B Biak 2 My i b ik, 04 %
MR AN FRAR R &% b & e Btk APRE-19 &) %a 48 51 -

% 11B B 44 A A48 L4 888 B M & & 250ug/mL & #tds 2 49 Pt ik, 6 %
W e NS AR fm Bk A-5490 eyt o e Btk o

# NC B 44 A A3 0A L4 888 R €& 250ug/mL & Biak & 49 PR A, o4 2
W ie L N FA SR ta o vk MCF-7 &) tm o e 51 -

12 B AF A AR R BB RHAY RIS T tafe R E -
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MM T REEZ 5 13 28k C NMR) £ 3k ¢ 4
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HEPZBMAMAETRE PORART RIS EM I ABE B 693

MR AT e AR Ay e A 1:0.5 2 1:10 -

o P RAGEE | AMES B RBEM 0 £V %BUE BRI F A

2 A # #k(carboxymethyl group)z #F ~ % Z =& (polyethylene glycol

PEG) ~ w Z4t#(Quaternary ammonium compounds)Fv 3% 34 &5 & (succinyl

group)iEfTE o

bo PR RAGEE B | K2 AT B RB R B P A A

#| A C & #(hexanoyl) ~ % & M &5 % sUEZ(Polycaprolactone » PCL) ~ + 7
bt 2k (cetyl group) ~ 4% 4 &4 Jk (palmitoyl group) ~ A% [ &% (cholesteryl group)

= ¥ & 2 [ A (phthalimido group) sk T 3% A, & &% &% (butyl glycidol

ether)i& 47 24 4 o

oW FEAREF 3AMENEHRBEHM > K PRERBEEMLES
LA TS zEE: -A4BR9F Ry aRr

(3-aminopropyltriethoxysilane » APTES)#v 3-Z A X = F & A w 1%

(3-Aminopropyltrimethoxysilane, APTMS) -

W FEAGEL 4 BAEGEDBBEH AP ZerE@na Foy

10247 A 8 B EHKE
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—REMBBEHNEE L RO AT A5

HERGHABETRBER  BEAED —HAXEMABKT REU
EBETFRBER > AW —EMARET REBER

HEAM-BARREBER R EEARETREBERFOAN—BERAKE
a7 R BB R AR LAAMNKETEEH  UBR—F K
BBRRGER

FW B LR AREBRRSERAA —EBRITEN > UELE—E
WEY S A

BIR BB AN UL AR 0 BT R WA RN

HP a8 ARATREBERZIREND 0.1%E 5% BRMHAKE
THREBYIHZHERT %%W*ﬁm#&f’ﬁ MAAIBE B 0 A T RANLL
B> 1:0.5 £ 1:10 ©

WP FEFEEE 6 Al B E ik AP A EHARAERREGER

FERF BN ma —HALE - ZAELEG G- F ARERHE)-3-TEK =

25 Bk B8 A% B8 (1-ethyl-3-(3-dimethylaminopropyl) carbodiimide » EDC) °
WP FRAREE T ARG RE TR AP s RAT RELR

AR EMRmb— BB  ZERERKRANA KR

(carboxymethyl group) ~ # Z =& (polyethylene glycol ~ PEG) ~ m & 1t4p

(Quaternary ammonium compounds)fo 3£ 34 &% K (succinyl group) it 47 2

E o ZBE sk 4 A A T 8K (hexanoyl) ~ R 2 W Es 5 LB

(Polycaprolactone » PCL) ~ 4 75 #% # (cetyl group) ~ #5 4% & & (palmitoyl
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10243 A8 BREXIKE .

group) ~ F% B] &2 (cholesteryl group) ~ #f K — ¥ &4 25 & # (phthalimido group)
s T 3% 2 A B2 &k (butyl glycidol ether)i# /72 H o

9. W FHF A RBE R S AMUMM BB K AP ZBRBHAEGELTE
B R

%‘? &

A F 5 1c A 4 =2 2 @m : 3- 8 A & A = ¥ A

%

(3-aminopropyltriethoxysilane » APTES)#» 3- & ®m A = F & & 7,
(3-Aminopropyltrimethoxysilane, APTMYS) o

1040 PF EHEEF IBMA B F ik HPRENTHRMAER 20%8
LB BATEMNED —

11— &M BRBHGERI L ROEATHIE: HEEmsr 4
—FiR LR B EE BIBRTEG — B RIR R L EYRBRHE
E—ERE REHENMIE  F—EHBRBEMRIWNEYERTY
BHFEEBTHE  AEMA—EDML 0 BETHRS - BIBRF
Mt R AP SEHRBEMN  hEER -

A M TR AR A — U AR — Bk 0 H R
YHRE-H#E R

— SRR BBBHE - EE Y —mBERATRL
EPABRATREE P e o Blay e AR H Bl 69 XA B Z b
1:0.5 2 1:10 -

1240 P35 EHGEF 11 SAREGER F ik PR ERARGA A A

(carboxymethyl group) ~ % Z — &% (polyethylene glycol -~ PEG) ~ m £1t4

(Quaternary ammonium compounds)#v 3% 24 &% & (succinyl group) i# 47 2

B %L E B K 1A A A T B K (hexanoyl) ~ R TN & % T B
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(Polycaprolactone > PCL) - ¥ # (cetyl group) - &4 # (palmitoyl
group) ~ % ] % (cholesteryl group) ~ #f 3K — ¥ &4 2 £ Sk (phthalimido group)
K T R 3% A 5 B2 &k (butyl glycidol ether) #4728 & -
BioPFiAEBE 2EmdaERrx P ZanBuE4Es el
A Tz ALl = F AR AR
(3-aminopropyltriethoxysilane *+ APTES)#o 3- A A X = F & X & &%
| (3-Aminopropyltrimethoxysilane, APTMS) -
. 1440 935 RAGEF 13 AMAENEA S R £ P2EDBRBRHNAKEZR
BT & BTARMRMEN S50 £ 500 ZRAMETT -
154095 A EF 4 EMEAER Tk BV REMEIBELEY K
BRXEY NS aBEY BhKREYN RO E B4 HIKEHIMLEK -
164 ¥ RAREE 11 Aprleti Ak A ¥ ARGENBILZ L

PGB BATBTHEHED — K’ﬂ%&? L M B RE, o

)
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