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Design, synthesis and characterization of N-trim ethyl chitosan derivatives having pendant galactose residues

ZHANG Can, DING Ya, PING Qitneng (College of Phamacy, China Phamaceutical University, Nanjng 210009, China)

ABSTRACT: OBJECTIVE To synthesize and characterize N-trime thyl chitosan derivatives having pendant galactose residues for po-
tential gene delivery carriers for hepatocyte-targetingg. METHOD  Firstly, a watersoluble N-trinethyl chitosan derivatives ((TMCS)
was prepared. To give galactosylated N-trimethyl chitosan ( Gal-TMCS), lactobionic acid was added and galactose group was intro-
duced into the am ino groups of TMCS. Lactosam inated N-trimethyl chitosan ( Lac-TMCS) was prepared by raction of TMCS and a-lac-
tose, followed by reaction with KBH,. RESULTS FTIR, '"H NMR, “C NMR and elemental analysis. characterized the chem ical
structures of N-trimethyl chitosan derivatives having pendant galactose residues. CONCLUSION may be used as potential gene de-
livery carriers for hepatocy te- ta rge ting.

KEY WORDS: chitosan; galactose group; hepatocyte-targeting; gene carrier
1.1

90% , 25 000. Fluka ,
resn, ( TEMED) Acros ,
, ( ) . , ,
(61, FTIR ( Flourier transform infrared) Nicolet Impact4l0
pH , , KBr ; Bruker( AVACE) AV-300, AV-500
[7’8], ; "H NMR zgpr
-DNA Element Vario EL III analyzer.
1.2
1.2.1 N- ( TMC) ! (2 g
( asialogly- 6.2 mmol), Nal (4.5g,27 mmol) 80mL
coprotein receptor, ASGR) s 60C 11mL 15% NaOH ,11.5mL
e, CH,1(26.2 g,18.5 mmol) 1 h. 30 min( 3000 r/
2- min), s 80mL s
NH, s s KBH, s Nal (4.5 g,27 mmol ),1I1mL 15% NaOH s
11.5mL  CH,;I( 26.2 g, 18.5 mmol), 60C 30
m in, 2 mL CH;1(4.6 g,3.2 mmol) 0. 6g NaOH,
1 1 h, , 30 min( 3000 r/min),

(30271554) ; (03090)

© 386° Chin JMAP, 2005 October, Vol 22 No. 5 2005 10 22 5



REERAE 40mL 10% [ NaCWEHCHBEFE, i 70 mL £,
RLYE, H CEER CBR PR UE DR, ST, 38 L 2 gikad
R AR [ 44

122 NZREL N FLRm AL SR RPN 64 (GaFIMC)
™C (Q5g2 Immol), FLHHRR (L 15 g 3 2mmol M % 30mL
AR, B ML O DCC (Q 5 ¢ 2 52 mmol) I i1
Q SmL TEMED 5 MIA S R, il i 6 d 38, D
FENAS TR ZEWAKENT (MW CO= 10 000) 24 h 38 2: KA
W, DRV TR, 1 A A AR A GaFIMC 0 3 ¢,

123 N=WIG Y N FU8ENE A ¢ 8 H] % (Lac
T™C) T™C (Q5g2 1lmmol), aFL¥ (L 2g 3 2mmol)
A 25 mL 28K, PR A R, N 25 mL I, =
FEPE 24 h )5, W0 KBH, (Q 2 g/2 mL)K¥#E#, SIRHEFE 6 d.
SIS D, e S 25 2 W I e, E T BT AR
ZAMAKIENT (MW CO = 10000) 24 h 38 K ANEW, 1884
URTf, B0 1 R AR E & Lac’IMC Q 1 g

2 FR5E

G LA 1.

.l

LA @2—0
—
DCCITEMED 2l o hone CHJOL [ N'(CH)IJ
e NHCO — =G —¢ d?—e: 5 X
OH H OH
T™C OiEH;S
-+
GH,OH CH,OH Cal-TMC
H H
OH H
OH noH
lKBH.

6
CH,OR CH,OH
45
1 H
3
2
f W, N(CH) ]

woH  GH:OH

5 h OH

& A Od OH H,
4XQH 1 a
N gc |b
2OH OH

B 1 FHA TR e I T e RN

Lac-TMC
T I

Fig1 Synthesis of N-trmethyl chitosan GaFIMC and LacIMC
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Fig2 [IT-R spectra of (a) chitosan (b) TMC (¢) Gal
T™C and (d) Lac'IMC
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Fig3 'H NMR spectra of (a) chitosan (b) ™G (¢) Gak
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™C and ( d) Lac'IMC
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Tab 1 Elanental analysis and degree of substitution (DS) of
GaFIMC and Lac"IMC

C N C/N*® H DS

™E 42 47 4 69 9 01 8 72 a 51
GalFIMC 44 11 330 13 37 8 48 Q 36
Lac-IMC 41 54 313 1L 14 8 19 Q18

R C/N Y EER TG
Note “Carbon/nitrogen molar ratio
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