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Preparation of tumor-targeting chitosan micelle with transmembrane effect
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Abstract Chitosan( CS) surface was modified with hydrophobic octyl groups to prepare N-octyl chitosan ( nitro-
gen-octyl chitosan, OC) . Then hydrophilic group carboxyl-polyethylene glycol-amino ( PEG), tumor-targeting lig-
and D-glucosamine ( DG), and membrane-penetrating peptide 9-D-arginine (9R) were linked to OC successively.
Then the DG and 9R modified chitosan micelle ( DG/9R-PEG-OC) with tumor-targeting and transmembrane
effect was prepared. By hydrogen nuclear magnetic resonance spectrometer ('H NMR) and sodium dodecyl sul-
fate polyacryl amide gel electrophoresis (SDS-PAGE) , the successful formation of DG/9R-PEG-OC was certified,
with particle size of 151. 8 nm and Zeta potential of 16. 5 mV. The morphology of chitosan micelle observed by
transmission electron microscope was homogeneous spherical structure. The drug loading content ( DLC) ( using
fluorescein as a model drug) and encapsulation efficiency ( EE) were about 28.2% and 75.0% measured by
UV-visible spectrophotometer. Meanwhile, the drug showed a controlled releasing profile out of the micelle. Cellu-
lar uptake experiments indicated DG/9R-PEG-OC micelle had a significant tumor-tageting and transmembrane
effects, especially on HepG2 cells, which exbihited high expression of the glucose transporter. Thus DG/9R-PEG-
OC micelle could be a promising drug targeted delivery system of hydrophobic antitumor drugs.

Key words chitosan micelle; glucosamine; polyethylene glycol; arginine; targeting; membrane penetrating pep-
tide; HepG2
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T 1% ZFR(25 mL) W b, L4 P8 A5 18 T 320
ASERE(0.51 g)  AkZidiidk 4 b J5, i Sk
BIIRY pH 4 ~ 5 BRI A B S0 10 B TR Ak 2
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Figure 1 Synthesis of DG/9R-PEG-OC micelle
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OC : N-octyl chitosan ; DCC ; dicyclohexylcarbodiimide ; NHS ; n-hydroxy-succinamide ; DG ; D-glucose ; PEG : polyethylene glycol ; SA ; succinic anhydride;

9R :9-D-arginine
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Figure 2 'H NMR spectra of micelles
A:CS;B:0C;C:DG-PEG;D:DG-PEG-0OC

Figure 3 SDS-PAGE of 9R(Lane 1) and DG/9R-PEG-O( Lane 2)
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DG/9R-PEG-OC [{] Zeta B {4 16.5 mV, [K Jy 9R
HEH, BT — 11 mV #Y DG-PEG-0C # 4% I 9R
ZJ5 Zeta AR R IEAE

DG/9R-PEG-OC 2K i Ji5& AR b (1) TE 55 3 3
TEM 1, 25 5 W& 4-B Ff 75, DG/9R-PEG-0OC 4
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Figure 4 Characteristics of micelles
A Size distribution of DG/9R-PEG-OC micelle; B ; Transmission elec-
tron microscope (TEM) picture of DG/9R-PEG-OC micelle
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WA IR AW A — I B R RBEBA,
REJH 60% M9 AE 12 h WREIL. Zad E
PRI Z 5, PO R A T — A A B it
i, — B EIRE25 96 h LU , K2 75% ML R R
o POEER PBS I AIAREHT £ IR R g .Y =
4.795 1X -0.199 8(r* =0.998 2) ,

Table 1 Drug loading content ( DLC) and encapsulation efficiency
(EE) of PEG-OC,DG-PEG-OC and DG/9R-PEG-0C
Micelle DLC/ % EE/%
PEG-0C 23.3 75.5
DG-PEG-OC 26.2 74.9
DG/9R-PEG-0C 28.2 75
100 i
S —
s oof —
2 =
s 80r
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2 70p "
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Z 60F f‘
2 H
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30 C 1 1 1 1 ]
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Figure 5 In vitro release of fluorescein from DG/9R-PEG-0OC micelle
(x+s,n=3)
3.5 B fm e e e IR K B

ARSI R F 5 't WA R R, 43 i W %
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FRig T g ' ; 1 JRg 200 1 1 248 i A ) 9 DAPI
Juktgefa, RO A, MR R uE 6 &
TN FERPIEE 0.5 h Py, PEG-0C A LT A%
HepG2 #5Ht, DG-PEG-0OC JiZ 5 %} HepG2 4l iy f5 /b
AR B IE A, 1 DG/9R-PEG-0C IZH iy F DG
i L ) T O R 2 241 B R 1) X RN AE I F 0.5 h
AR i gl R 2 SR AR TE HepG2 20 Ji 20 A fi5E |-, I A7
D AME AN EE 1 h 5, PEG-0C IEH{TISA H
s B AEAE B T, T DG-PEG-0C il DG/9R-
PEG-OC #2340 AL B o 1 mT LUAS [w] 72 32
Pk HepG2 4iijfd , Hort DG-PEG-OC JiE s AE 4
RS - 5 20 B 3 N A A R R BE 1Y 2R 4R, DG/9R-
PEG-OC Ji s it A HepG2 4l i i 1 i e K, 7
2 32 PT L K i  9E6  1) DG/9R-PEG-0C
JREACANOKAL o 240 B 5 ST 3 ) 45 SRk — 2R SE T

DG/9R-PEG-0OC it OR W2 EAE 5 DG fy#E n]
PRI, AT LA 22 3t i e 200 i JE O B A A s 1
15 I8 14 PR A R T B, DT BE A4 2 i 1)
A1 P A G 5o 2 R
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Figure 6 In vitro cellular uptakes of fluorescein loaded PEG-OC, DG-
PEG-0C and DG/9R-PEG-OC micelles imaged by fluorecsence micro-

scope
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