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B Abstract

The concept of particle design for functional microparticles is of great interest not only in the pharmaceutical
industry, where the final formulations are often solid dosage forms, but also in the product development of
nutraceuticals and functional foods. The issue of rising healthcare costs due to the significant increase in the
average life expectancy of the population has become a pressing concern. As a measure to reduce healthcare
costs, the policy of self-medication is being promoted, where individuals manage minor health issues on their
own. Consequently, the market for developing functional foods is becoming more active, and the demand
for new functional foods is expected to grow increasingly. This article introduces several examples of how we
have effectively utilized established techniques, such as spray-drying and wet milling, to prepare functional
powders that meet next-generation requirements.
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Fig.1 Schematic representation of the bead-milling
process
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Fig.2 Effect of type and concentration of grinding aids on the mean particle diameter of
folic acid as a function of milling time :

1/5 (»), and FA/PVP. 1/10 (O) ;

1/5 (), and FA/Naringin-G 1/10 (O).
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Fig.3 Powder X-ray diffraction patterns of physical mixtures and freeze-dried particles
following wet bead milling for 5 h, as a fraction of the concentration of Naringin-G
and PVP : (a) physical mixtures of FA/Naringin-G, (b) physical mixtures of FA/
PVP, (c) bead milled FA/Naringin-G, and (d) bead milled FA/PVP.
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Fig.4 PXRD peak around 26 of 11° of freeze-dried particles as a function of the wet bead
milling time : (a) FA/Naringin-G, (b) FA/PVP, and (c) relative proportion of crystal
phase derived from the ratio of the diffraction peak area to physical mixture.
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Fig.5 Small angle X-ray scattering of physical mixtures
and freeze-dried particles after bead milling for 5 h.
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Fig.7 Cumulative particle size of bead-milled suspension at the beginning and after storage for 3 h :
bead-milling for (a) 60 min, (b) 120 min, and (c) 180 min.
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Fig.8 Powder X-ray diffraction of FD particles in a bead-milled suspension.
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Fig. 12 Raman mapping images and histograms of of fenofibrate in (a) SFD mannitol with FNPs and (a) SFD

dextran with FNPs
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