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Abstract—The stability of a small unilamellar liposome, prepared by sonication from the turbid aqueous solutions
of egg yolk phosphatidylcholine with the cuphorn ultrasonic system, were investigated by measuring the absorbance
of visible light in the range of wavelengths from 425 nm to 750 nm. The absorbance of the freshly sonicated and cen-
trifuged liposome solution followed the linear relationship with 1/wavelength* of the Rayleigh scattering theory. For
the incubated liposomal dispersions, a transient turbidity model was proposed in order to explain the change of tur-
bidity by combining with Smoluchowski fast flocculation, and the model has been shown to be appropriate for the pre-
diction of the changes of liposomal particles, i.e., number, size and shape.
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Fig. 1. Simple phase diagram of pure egg yolk
PC-water system.
V.1 is the viscous isotropic phase (face-cente-
red cubic). Tc is the defined boundary of the
crystal/mesophase transition. The hatched area
is poorly defined zone in which the lamellar li-
quid crystalline may coexist with another meso-

phase.
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Fig. 2. Cuphorn system for liposome sonication.
1. converter 2. splash shield
3. radiating face 4. cuphorn vessel
5. sample holder 6. sample
7. fluctuation, cavitation umbrellar
8. N flow detector
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Fig. 3. Absorbance of liposomal dispersions soni-

cated with cuphorn system during a) 20, b)
30, ¢) 45, d) 60, e) 75 min.
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Fig. 4. Absorbance of liposomal dispersions.
a) after sonication (50 min)
b) after centrifugation
¢) after dilution to 1/2 initial PC concentrations
d) after dilution to 1/4 initial PC concentrations
¢) after dilution to 1/8 initial PC concentrations
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Fig. 5. Absorbance constant(a’) for different PC
concentrations at initial time.
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Fig. 6. Absorbance of liposomal dispersion in-
cubated at 4°C for a) 0, b) 24, ¢) 48, d) 72,
e) 96 hrs. upward.
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NOMENCLATURE
A : absorbance
LUV : large unilamellar vesicle
MLV . multilamellar large vesicle
SuvV : small unilamellar vesicle
PC . phosphatidyicholine
Cabs» Cscar © absorption and scattering cross sections
I 1 : light intensities at origin and sample
depth /
k : arate constant
\ : vesicle volume
m relative refractive index
N : number concentration of vesicles
M : wavelength
T . turbidity (in figures)
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