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35 Poly(ethylene oxide)-poly(propylene oxide)-poly(ethylene oxide) (PEO-PPO-PEO) 45 F55HA19] 480
2HE 257 255 &3t PEO-PPO-PEO®] WHAE A3t YA A= A 899 sxot &
ol w2 Wyl delglom, 5§31 e S gele) Xk the A Ro(10°C vs. 24°) A8} A5l @
?ﬂ sA gEbsith 10 °CQ1 7390l &4e] 7t 394 125 wi%E S71ErE 78 A A7 ek 9A A
T AAEAoY 24 °C°ﬂ"1 9 wt%oll A YR @A HAEJIL 12.5 wiroll M= YA A8 FAEEA &
ket ol et A 2= Aol 98 PEO-PPO-PEO -89 A 3z 43 st #Ho| e A= old)=
R, A Hert sdstdx g9 v Aol e} dAst Aol Gt F e delEiit. 29E ol&
g k] migat Azl oA Foixl FEet 25 HeloA vehd JAkE AES E9d Rdd) W B4

o] AHelx AR sisint.

Abstract: Ultrasonic atomization was conducted to produce microparticles of poly(ethylene oxide) (PEO)-poly(pro-
pylene oxide) (PPO)-PEO (PEO-PPO-PEO) triblock copolymer from the aqueous solutions. A particular interest of this
study was to investigate how the droplet formation of PEO-PPO-PEO solutions is affected by the concentration and tem-
perature of the solutions. At the given range of concentrations, the atomization behaviors processed at temperatures of
10 and 24 °C were significantly different. As the concentration increased from 3 to 12.5 wt% at 10 °C, the particle sizes
increased and the number of particles decreased. In case of 24 °C, however, the number of particles was greatly reduced
at the concentration of 9 wt% and no droplet was found in 12.5 wt% solution. It is noted that the temperature dependency
of the atomization behavior of PEO-PPO-PEO solutions is closely associated with the temperature-driven gel formation
and the subsequent increase of elasticity in the solution. The overall atomization tendency found at different temperatures
and concentrations is explained based on the thermodynamic model and the role of surface elasticity in PEO-PPO-PPO
solutions.

Keywords: microparticle, PEO-PPO-PEO triblock copolymer, ultrasonic atomization, surface elasticity.
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Figure 1. Schematic illustration of the ultrasonic atomization setup.
The dimensions of the main components are as follows: diameter of
the vessel = 6 cm, height of the solution volume = 2 cm, diameter
of the ultrasonic transducer = 2 cm.
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Figure 2. SEM micrographs of poloxamer particles produced by
ultrasonic atomization of aqueous solutions containing: (a) 3 wt%
(atomized at 10°C); (b) 6 wt% (atomized at 10 °C); (c) 9 wt%
(atomized at 10°C); (d) 3 wt% (atomized at 24 °C); (e) 6 wt%
(atomized at 24 °C); (f) 9 wt% (atomized at 24 °C), particles were
collected on a teflon filter. Images were taken at a magnification of
5000. Scale bars indicate 10 pm.
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ultrasonic atomization of aqueous solutions containing 12.5 wt% of
poloxamer: (a) atomized at 10 °C, (b) atomized at 24 °C. Particles
were collected on a teflon filter. Images were taken at a magnifi-
cation of 5000. Scale bars indicate 10 pm.
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Figure 4. Effect of poloxamer concentration on the viscosity of
aqueous solutions at 10 °C and 24 °C.
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ous solutions containing 12.5 wt% of poloxamer.
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