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Development of Mixer Type Agitation Freeze Dryer “RHEOFREED PV Type” for
Pharmaceutical Manufacturing
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Yusuke Kishi Tomohiro Ogawa Dr. Tomoharu Maeseto
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Kobelco has a formidable lineup of mixer-type freeze-dryers that it markets for process equipment
applications under the RHEOFREED brand. Seeing how freeze-drying is an indispensable step in the
production of injectable solutions and biopharmaceuticals, we decided to develop specifications for
pharmaceutical manufacturing with the objectives of completely freezing and drying product inside the dryer
and ensuring GMP, based on our PV type of RHEOFREED freeze-dryer, which offers advantageously short
drying times and small installation footprints of the brand. It is currently being tested in cooperation with
PeptiStar Inc. and has shown to greatly shorten drying time and reduce residual amounts of organic solvents
compared to shelf-type freeze-dryers, while also simplifying processing by obtaining a directly dried powder.
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SD THREBH U /= PTFE OE B K5 %~ OF| A TR 14 0 FHifl
Evaluation of the Applicability of Surface-modified PTFE with SD to High-
frequency Fields

*f L =5RE* FiB=Es" R R
Yoshiaki Murakami  Yumiko Katayama Gen Tsubouchi

&REF M) Y AGEME (SD) FHW/AR) 7 MF 7 )VvFuxLF L (PTFE) O RIEDE I,
PTFE RE OFE M % MR L 225 PTFE REA» S 7 v ZBE 2 L CHAMELITRECTH 5, &
M 24TV, SDICX A RMUBEOBHLE Z B TE 72, $7/o. RMEED PTFE (2B O
S>EBLUERMD > X FTWEELEHO PTFE L#i5E & OF I EFB LMELAIEL /2L 25,
T LRV TIVIARBBIROEEME LG/ L7z SHOICEELZ 7 VXD 7VIREERO & E
FEME LA, TG PTFE MR & ) S EN-BEEEEZ R L 72

Surface modification of PTFE using sodium dispersion (SD) can make the PTFE surface hydrophilic by
removing the fluororesin, while maintaining the smoothness of the PTFE surface. To understand the
phenomenon of surface modification by SD, surface analysis was performed. Moreover, electroless copper
plating and electrolytic copper plating were applied to the surface-modified PTFE, and the adhesion strength
between the surface-modified PTFE and the copper foil was measured, which was found to meet the standard
for flexible copper-clad laminate. Furthermore, when the high-frequency characteristics of the manufactured
flexible copper-clad laminate were measured, it showed superior high-frequency characteristics to those of
commercially available PTFE substrates.

Key Words :
Eot Al SRV 7N Sodium dispersion (SD)
RY)FIFTINVFOZFL Y Polytetrafluoroethylene (PTFE)
£ W @ H Surface modification
7 ) v b AR Printed Circuit Board (PCB)
z % # X Transmission loss (TL)
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