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Free am ino groups on the surface of chitosan nanoparticles
and its characteristics
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Abstract: The rlationship of free am ino groups on the surface and the chamcteristics of chitosan
nanoparticles ( CS-NPs) prepared by ionic gelation method was investigated. Free am ino groups on the
surface of CS-NPs were detem ined by colloidal titration, and the effects of the am ount of free am ino groups
and its ionizable level on the particle size, zeta potential, appearance, dmug entapment efficiency and dmug
release profile in vitro of CS-NPs were investigated. The result showed that the surface free am ino groups
reduced, the average size, zeta potential, stability of nanoparticles, and the drug rlease rate and degree
all decreased while the drug entrapment efficiency was not affected with the increase of tripolyphosphate
( TPP) concentration. W ith the increase of pH, the free amino groups could be deprotonated and the
ionizable level was stepped down, correspondingly the particle size and zeta potential of CS-NPs
decreased. Additionally, the drug release rate and degree were elevated in acid medium while descended
in neutral or base medium. The amount and ionizable level of free am ino groups on the surface are affected
by the gelation degree and pH, which further affected the volume phase transitions ( swelling / shrinking
processes) of CS-NPs. The properties of CS-NPs have correlation with the surface free am ino groups.
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Table 1 Relations of free am ino groups on the surface

and particle size and zeta-potential (1 =3, x %s)

Concentration of Rate of amino groups  Particle ~ Zeta-potential
TPP /mg* mL"' on the surface /% size /nm /mV
0 100 - -
0.75 65.92 £0.95 450.6 £45.3 25.6 %1.3
1.00 58.20 F0.36 397.2 +36.8 21.5 3.1
1.25 46.62 1.04 331.0 £33.4 18.4%*1.6
1.50 41.16 10. 64 247.5 £28.3  16.8 £0.7
1.75 37.94 £1.10 187.6 £20.4 14.6 0.4
2.00 30.50 £0.78 163.3 24.5 9.4%1.0

Figure 1 Tmansmission electron m icrograph of CS-NPs prepared by ionic gelation. A: Condition of pH 4;

B: Condition of pH 6.0
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Figure3 Zeta potential variation of the nanoparticles
as protonation change of free amino groups on the
surface (n =3)

3 TPP DXR-CS-NPs
3.1 ,  0.63 ~
20 mge L C A

, C=4.2634x10"°A+0.013 8( r=
0.999 9). DXR 3 (0.63,2.5,10

mge L) (98.53 £0.94) %, .
5%. 100 mg* L' DXR 10

(99.24 £1.06) %.
3.2 TPP (0.75,1,

1.25,1.5,1.75 2 mg* mL™") DXR

——DXR-CS-NPs adding 1.25mg-mL"* TPP

100
—*—DXR-CS-NPs adding 1.75mg-mL"* TPP

0 5 10 15 20 25 30 35 40 45
—e— In pH 4.5 sodium acetate buffer solution B
—&— In pH 7.4 phosphate buffer solution

80 —— In pH 9.5 sodium carbonate buffer solution
70 ¥ ?

DXR accumulated release/ %

0 10 20 30 40
Time/ h

Figure4 Effect of TPP concentrations ( A) and pH
(B) on drug accumulated rlease of DXR-CS-NPs
(n=3)
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