2007-S-067

CHEIAIH| B8t 20075 BtaW B LS| =27 p, 74

L

A BaojorE Axg A& EFs2Ax7] A

A

$ A A,4 % o
FAAATY AR AL T A

ool

<

Development of Continuous Spray Freeze Dryer for Inhalable Powder
Medicine

Chi-Sung Song', Chang-Dae Park
Energy System Research Center, Korea Institute of Machinery & Materials
171 Jang-dong, Yuseong-Gu, Deajeon, 305-343 Korea

2 <

2 AFoME g A 2 AT £9E gAT £ e XE VEEAN 55 BE JdFF AzxE
g% ATREEAAZY HA 2 A2 FHA Fo d, 712 49 29, $2 Axd B2 9AY
Zd Hr 7le S& Adsan B AT idd 95 2R5Edz e I, BF, FE 2 A
z BAo] Ad&Hog APHuz s|E v FAAzV|AA BAF du] FHN Adx Fo B4
HAol A" £ glo] AT AEH Fzolth F& HAAFo2E 400 mtorre] I F3telM EFI=
2o Algstd AANS BF uPst ANG A0 A FuAdR FHo] doldrh FZ2E YA
B AzEe $2dol(glass transition) &= oldtelAN Fatel] o8 AfF(free water)E AAsE FA
Z(primary drying) #33 4244 2% (bound water)E A AsHE FAZ(secondary drying) FA &
23l HEFE FFo] 05~3% 0]‘*“4 A gt S5 AxAFol Aot

B doA AMus AZRFEEAAZRINE olfstd o A¥E £AF A drlt &e EFHA
2 dHE EFE AeHE i‘ﬁo‘f} A ’}}E}M]H«} BE ZANRAE wZ g9 Fd dY4oE AAAH
B o)Zo|x A gttt wald AF AgdAM HFH ERE AT 2&uFo oy HE
e BR wZo sto] Mygsoords & b AU

e

1. Yu, Z., 2004, Spray freezing into liquid nitrogen for highly stable protein nanostructured micro
particles, Furopean Journal of Pharmaceutics and Bioplriarmaceutics, Vol. 58, pp. 529-537.

2. Shoyele, S. A., 2006, Particle engineering techniques for inhaled biopharmaceuticals, Advanced
Drug Delivery Reviews, Vol. 58, pp. 1009-1029.

3. Bellows, R. J., and King, C. J., 1972, Freeze-drying of aqueous solutions: Maximum allowable
operating temperature, Cryobiology, Vol. 9, pp. 559-561.

4. Slade, L. and Levine, H., 1994, Water and the glass transition —Dependence of the glass transition
on composition and chemical structure, Journal of Food Engineering, Vol. 22, pp. 143-188.

5. Laipis, A. L, and Bruttini, R., 1995, Freeze drying of pharmaceutical crystalline and amorphous
solutes in vials, Drying technol,, Vol. 13, pp. 43-72.

6. Van Zyl, A, 1988, The application of freeze drying in chemical processing industry, ChemSa, pp.
182-184.

7. Nam, JH., and Song, CS. 2005, An efficient calculation of multi-dimensional freeze drying
problems using fixed grid method. Drying Technol,, Vol. 23, pp. 2491-2511.



