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2.2.1 4 (N r1, 8 ( 1) 8.00 g4 -1,& 250 mLL ,
70 mL , 13 mL N- , " TLC
9 D) D) 1) 7 93 gv
92% , m.p. 105~ 106 C, [13]
Qo o O o o L0 0, NILH 0 0, EH 0OH
'“"\_//_}“ N,H, H,SO, o
e I s e,
| 0 i
1 2 3
2.2.2 N-  -4(N )>-1, 8 ( 2) 5.00¢ 16.75¢
, 10.82 ¢ NaCOs 250 mL , 100 mL , , TLC
? s B B 5 N 3 84 g

. 73%,m.p. 204~ 208 C
'"H NMR(400 MHz, CDCls, ppm): 2. 46(s, 3H) , 2. 78(br, 4H), 3. 34(br, 4H), 5. 52( s, 2H) , 7. 21
~7.26(t, 1H),7. 68~ 7.72(1, 1H),8.42~ 8.44(d, 1H), 8.53~ 8.55(d, 1H), 8. 60~ 8.62(d, 1H)
IR (KBr,em ') :3307, 3253, 2793~ 2930, 1691, 1636

2.2.3 3 100 mL 0.20 g (0. 002 moL) 0. 62 ¢ (0. 002
molL) 2,20mL ,TLC : :
. 0.49 g, 60.5%, m. p. 149~ 151 C

"H NMR( 400 MHz, DMSO-d6, ppm): 1.91(s, 3H), 2. 64(br, 2H), 2. 73(br, 2H), 3. 26(br, 4H),
3.43(br, 4H), 7.43~ 7.45(s, 1H), 7.85~ 7.87(d, 1H), 8. 44~ 8.46(d, 1H), 8.51~ 8. 53(d, 1H), 10.

70(s, 1H)
IR(KBr, em™ ') : 2850~ 3388 ( ), 1723, 1678
2.3 (CMGS3N)
1. 03 g (2. 5 mmol) 3 , 15.0 mL. DMF, 1 mL
, 2.5 h, 0.2 ¢/L 5 mL, 40~ 50 C,
4.5h ( 3500 Da), pH 3.5 HCI
( 409 534 nm),
, , , CMCS3N
2.4 CMGCS3N
3 , 405 nm , 1%
(V/IV) 1.0g/ LCMCS3N , 0.1g/L , 405 nm
, , CMCS3N 3 Ct, (1) n
1/ M1
(%)= (czEJ é])/Mz
,C 3 (g/L);C2 CMCS3N (g/L); M 3 ;M2
2.5 OMGCS3N
CM CS3N s Formar R ,

0.1 g/ L CMCS3N ,
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2.6
2.6.1 1% (V/V ) 1.0 g/L CMCS3N 3 R
0. 05 mol/L Na2HPO4, 0.2 mol/L HCI 0.1 mol/LL NaOH
. pH pH
: 1.0 mmol/ L
2.6.2 pH (MCS3N 3 0.1 mL CMCS3N 3
10 mL ,
CM CS3N 3 0.1mL 10 mL , pH
2.6.3 CMCS3N 0.1 mL CMCS3N
10 mL R R ,
3
3.1 (MGCS3N
3 s ’
CM CS3N R
3.1.1 CMCS3N , CMCS
., CMCS3N 1647 cm”™ ' ;CMCS
, CMCS3N 405 nm , 3 CM CS
3 .y = 26.53x— 0. 008, R*= 0.9977(n= 6)
CM CS3N 3 2.68%
3.1.2 CMCS3N CM CS3N ,
: ( 1)
, , 40 nm
3.2
CM CS3N R 2 ,
CM CS3N 3
300 nm
1 CMCS3N
2 CMCS3N
Fig. 1 TEM image of napht halimide modified carboxy 2 Tl - . COMOSIN
methyl chit osan( CM CS3N) Fig. uorescence microscope image o
3.3 pH 3 OMGSAN
3 CMCS3N 3 3 , 3  CMCS3N
409 534 nm, 3 CMCS
[14] 4 pH
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3 4 ,CMCS3N 3 , pH
pH CMCS3N 3 pH
,CM CS3N 3 , ,
4 4 , 3  CMCS3N pH
, , , pH 5~ 8
, 3 4 , (PET),
. , PET ,
) 4
pH 5~ 8 ,CMCS3N pH
8001 ! w 800 -
A A
600 2 '\ / 24 ) % 600+
N\ / -8
1 4001 1 \\ //r Q% 400}
I K9 CMCS3N
200-\/ \\ / § 200k
< a y b [
or \ \ X \ \ \ . 0 . N . .
300 350 400 450 500 550 600 650 2 4 6 8 10
Wavelength (nm) pH
3 CMCS3N 3 (a) 4 CMCS3N 3 pH
(b)
Fig. 3 Excitation specira(a) and emission spectra(b) Fig.4 Effect of pH on fluorescence intensity of conr
of compound 3 and CMCS3N pound 3 and CMCS3N
1. CM CS3N; 2. Compound 3
3.4 CMCS3N
CM CS3N ,
Zn” , Ni*, A, Co™, Mn™, Mg™ , Fe', Hg™ , Pb", Ba™, Li', Cu®™ CMCS3N
, 10 mmol/ LL , CMCS3N 3. 7%
s , pHS5~8 , pH , 10 mmol/
L pH
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Synthesis and Properties of New pH Sensitive Chitosan
Fluorescent Nanoparticles

YU Hui', LIANG Shu Cai’ >, ZHONG Har Di’, FU Ting', YAN Guo Ping '
'(School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074)
2(Collegeof Pharmacy, Wuhan University, Wuhan 430072)

Abstract A new naphthalimide kind of carboxy} containing fluorophore was synthesized, and then the
fluorescent polymer naphthalimide modified carboxymethyl chitosan( CM CS3N) was developed by the
way of chemical bonding of the synthesized naphthalimide fluorophore into carboxymethyl chitosan
(CMCS), a water-soluble polymer with good biocompatibility. The structures and morphology of
CM CS3N have been characterized by the methods of infrared spectroscopy, ultravioletvisible spec-
troscopy and transmission electron microscopy. T he results showed that the fluorescent polymer has
nanostructure with diameters of about 40 nm. The fluorescence microscopy images illustrated
CM CS3N could give yellow-green fluorescence under U V-light. The excitation and emission wave
lengths of the nanoparticles have been obtained by fluorescent spectroscopy with 409 nm and 534 nm,
respectively. The fluorescence of CM CS3N was sensitive to pH in the range from pH 5to 8 and 1. 0%
10"’ mol/L of common metal cations had no obvious effect on the fluorescence intensity. The results
indicated CMCS3N could be used as pH sensitive fluorescent probes in vivo imaging.

Keywords Naphthalimide; Carboxymethyl chitosan; Fluorescent nanoparticles; pH sensitive
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