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Development of XEROGRIN™ Bead Milling Technology with Less Metal Contamination
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B Abstract

Drug nanocrystal is one of the most important technologies to enhance the bioavailability of poorly water-
soluble drugs after oral administration. In nano-milling process using the bead milling, drug nanocrystals
are generated by collision of grinding media, such as zirconia beads. However, the mechanochemical stress
forced to the beads results in metal contamination that leads to safety concerns of the final pharmaceutical
product. To address this issue, SHIONOGI and Hiroshima Metal & Machinery have collaborated to develop
a novel bead milling technology with less metal contamination. Through this joint development research
over several years, we have accumulated knowledge and know-how through systematic data analysis on
metal contamination generated by bead milling processing. Finally, we have successfully established the
XEROGRIN™ technology, which could minimize the metal contamination superior to current technology by
optimizing milling parameters and formulation pH.
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Table3 F[EYOE—-IZIVEROHESTSLUEBIVIIR—Y 3 ViHTEER

KIEDT FEBIVY=X—Y3 v (ug/mL)
el 2 ANIBEERS o o %
IOX=5— ) ! DS D Span zr % Al a5t
(um) (um) (um)
Not optimized ' PHT 120 0.1504 0.1990 0.2693 0.60 10.17 0.87 2.93 13.97
PHT 90 0.1491 0.1998 0.2732 0.62 0.64 0.35 0.24 1.23
MFA 90 0.1419 0.1979 0.2864 0.73 0.71 0.29 0.26 1.26
Optimized ? ITZ 150 0.1428 0.1932 0.2664 0.64 0.35 0.35 0.36 1.06
FNB 210 0.1454 0.1955 0.2677 0.63 0.79 0.30 0.26 1.35
SMX 270 0.1437 0.1931 0.2655 0.63 0.98 0.32 0.24 154
' ERE 4m/s, E—XFEE 75% (v/v), E—X#&Z 0.8 mm
2 EhERE 2m/s, E—XFeiEER 75% (v/v), E—X&Z 0.3 mm
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EFEIVY=ZXR—I 3V
BYRE IIPIRE fE<1E =N
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[% (w/w)] (g/h) - v Al . e e
(ug/mL) (ug/mL) (ug/mL)

5 17 0.65 0.35 0.24 1.24 24.31
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