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Fig.1 Schematic diagram of the SFED process apparatus
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Fig. 2 Optical microscope photographs of CD microparticles prepared at different mixing vessel pressures by SFED process
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Tab.1 Diameters of CD microparticles prepared

at different mixing vessel pressures

RAaMEN/ RRER/ RDER/ BAREE/ FHRR/

MPa pm pm pm pm

6 3.5 0.50 2.5~3.5 2.5
10 3.0 0.50 2.0~3.0 1.8
14 3.0 0.25 1.0~2.0 1.3
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Fig. 3 Optical microscope photographs of CD microparticles prepared at different mixing vessel temperatures by SFED process
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Tab. 2 Diameters of CD microparticles prepared at
different mixing vessel temperatures

RAMRE/ RRER/ RDER/ BAREHE/ FHRR/

o

pm pm pm pm

50 3.0 0.5 1.5~3.0 2.2
60 3.0 0.5 2.0~3.0 2.2
70 3.5 0.5 1.5~3.5 2.8
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Fig.4 Optical microscope photographs of CD microparticles prepared at different solution concentrations by SFED process
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Tab. 3  Diameters of CD microparticles prepared at

different solution concentrations

W/ RoRER/ RANER/ BRI/ PR/

(mg» mL™1) pm pm pm pm
4 3.5 0.25 1.0~3.0 1.8
8 3.0 0.50 1.5~2.5 2.2

10 4.0 0.50 2.0~3.5 2.3
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Fig. 5 Optical microscope photographs of CD microparticles prepared at different feed solution rates
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Tab. 4 Diameters of CD microparticles prepared at

different feed solution rates

HWER/ BKER/ RANER/ RAREE/ TR/

(mL * min™ 1) pm pm pm pm
1.5 3.5 0.50 2.0~3.5 3.0
3.0 2.5 0. 25 0.8~1.5 1.3
4.5 2.8 0.25 0.9~1.8 1.4
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tetracycline by  supercritical

Study of preparation of water-soluble cefadroxil microparticles
based on supercritical fluid technique

LIU Xue-wu™', JIANG Jing-zhi'*, LI Zhi-yi', XIA Yuan-jing'

( 1.R&D Institute of Fluid and Powder Engineering, Dalian University of Technology, Dalian 116024, China;

2. College of Mechanical & Electronic Engineering, Hebei University of Science and Technique s Shijiazhuang 050000, China )

Abstract: Cefadroxil (CD) microparticles were successfully prepared from CD-water + ethanol-CO,
mix-solution by the supercritical fluid expansion depressurization (SFED) process. The influences of
the operation parameters, including the pressure and temperature in the mixing vessel, the feed
solution rate and the solution concentration on the particle morphology, size and size distribution,
were investigated. The experimental results show that CD microparticles with the diameter range of
1-3 pm which is suitable for inhalation delivery can be prepared by using water+ ethanol as original
solvent under some adapted operation conditions and most of them are well-defined spherical.
Different parameters make different influences on the particle diameter and diameter distributions; the
pressure in the mixing vessel is the most effective factor among these parameters. The particle
characteristics can be controlled by adjusting operation conditions and the optimal operation
parameters for preparing CD microparticles are as follows: The pressure is 14 MPa, temperature is 60
°C, the solution concentration is 4 mg/mlL and the feed solution rate is 3 mL/min. The particles with

the minimum diameter and narrowest diameter distributions can be obtained under this condition.

Key words: water-soluble drug; cefadroxil; inhalation delivery; supercritical fluid expansion depressurization

process



