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Table 1 Concentration of sodium acetate and acetic acid to prepare sodium acetate buffer (1L,1M)

pH

Acetic acid concentration (gr/l)

Sodium acetate concentration
(gr/l)

3.5 5.7

0.72
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1- Polydispersity Index
2- Dynamic Light Scattering
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2- Fourier-Transform Infrared Spectroscopy
3- Field Emission Scanning Electron Microscope
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Table 2 Particle size, polydispersity Index and zeta potential of chitosome samples containing caffeine prepared
with different lecithin-cholesterol ratios

Sample Zeta Pl Z-Average (nm)
potential (mv)

Chitosomal nanocapsules with a 9- 40.96 + 0.46° 0.419 +0.04° 133.3 +7.27°
1 lecithin -cholesterol ratio

Chitosomal nanocapsules with a 8- 45,16 + 1.02° 0.360 + 0.03% 298.3 +10.33°
2 lecithin -cholesterol ratio

Chitosomal nanocapsules with a 7- 48.36 + 0.55" 0.318 £ 0.02° 443.6 +6.76°
3 lecithin -cholesterol ratio

Chitosomal nanocapsules with a 6- 50.5+0.3% 0.313+0.05° 523.6 + 3.96°

4 lecithin -cholesterol ratio

Different letters in same column represent significant differences (P<0.05).
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Figure 1 Loading capacity of caffeine to lipids at different amounts of lecithin -cholesterol ratios. Different letters in
same column represent significant differences (P<0.05)
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Figure 2 Stability of caffeine in chitosomal solution 1-9 and control sample during 60 day storage at room
temperature
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ABSTRACT

ARTICLE INFO

In this study, chitosan-coated nanoliposomes in ratios of 9-1, 8-2, 7-3 and
6-4 lecithin-cholesterol, were prepared using thin-film hydration method,
as a practical delivery system for encapsulation of caffeine. Then, the
particle size and zeta potential were measured to determine the
characteristics of the produced particles. Average particle size (average
hydrodynamic diameter) and particle size distribution for different lecithin-
cholesterol ratios were in the range of 135.5-533.5 nm and 0.31-0.41,
respectively. Zeta potential values were also obtained in the range of
+40.96 to +50.5. After determining the encapsulation efficiency, FTIR
method was used to investigate possible reactions between caffeine and
nanoliposome wall materials. The morphology of chitosome with 9-1 ratio
of lecithin-cholesterol loaded with caffeine, was shown by scanning
electron microscopy (SEM). The stability of the chitosomal sample with a
ratio of 1-9 lecithin-cholesterol was evaluated through visual observation
of precipitation formation and calculation of the amount of release of
encapsulated caffeine during 60 days of storage at ambient temperature.
The results obtained in this research showed that nanochitosomes are an
efficient system in maintaining and releasing caffeine.
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