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Thesis Summary (approx.2000 Japanese Characters )

AWFGETIE, MERR iR 2 FIR Uiz 20ER R (Rapid Expansion of Supercritical Solution: RESS) %I X 23/
RiAAFRFHCBE T D gE 2 8 Zie o 7o, WERR bR FE % FIH L7z RESS {EIC K A0k +AIBIBAN L, AR, BRETICIEE 7o Hk
(LRFEEBEHAL, WESBTREARECH L. £, MBATIENSE SN0, HKEEEF ORISR EL B E Lio) )
AT & LTSNS < DRFERENR SN TWS. L L, BERFINR RIS 2 5 58I B 5 RARIZSE6I
FoTHRAED. %0, BRTIIH MR FREEEIRIMSI S TR, £ 2T, RIFE T, SBER TSR OF
YRR, TR, REbAERS, BIROAN) ICH X DWBERGTL, EBRT —F ORI TRGHEH ZRE L. 72, ZORITEGHS
VERFR T 5 THE AR 2R TR FHE T L2 B THEN LGB ON A HREFHTH Z L THELEZ. &51C
RN D% B AL DA FV T, RESS HEIC X 0 AR S 2 MR+ D E S & L CORRBICIERIC R E < ET 57
R L ORI & TR L7,

HLETIE, ARONE R L BB DWW TR L7,

952 WO, BEER R bR FE AR Lo OB b T Fs £ OV EE R T RRL IR RIS KI T AR OFRRE, HERIERICBET A
BEFEDAFFEIC DWW Tk _7z. F72, RESSIEIZIT DIRIRIRNT 36 J OSEY) ORL - ERE T DWW T OMFSESI AR L, £ O
LAERIZ W TR L 7=,

%3 W T, MR LR FEEFIA L= RESS #kiC L 5 theophylline Ok --AIRLFEBR OFE R Z /R L, fix OFRERY (B
BUARERIREE, JE), WORANEE,  XUVREE, Yy /sy MEEE, fEEED 2SAEKL T ORE CERIEE, TR, KB,
T 1052 DB AR LTz, BRRHMERTIZEHR TH B theophylline flfhi%, BEALZITT N TOLRET TR S L <13k
RThHoZ engnolz. £iz, XRD, DSC OHHERI O, Mbikaids L OMR{b#% DK% Form Il (|RZEE) THD
ZENbhoTs. EIBHIT, M bLOBEE )T DRt & IR & ORITITHIBIERRNLT 5 2 L EH BT L, TEF]
A LTk ket 24222 L.

95 4 O, ZEAFRICHE S IR AFTRAP 08T A —& OIEIZ COSMO iEx AW B TENOH LD 0 TER (KT
BRE, R, REBEMMOM) 2HRAEDOERYOBEER R CRFEIC T DEMEOPRMBEE T VERE L. T VO
FAMEZ iR T 272012 18 FEOYIC OV CHBIRE R & KR & ORAEZFE LTz, S0, 74y T 4 v IR_TA—4, [£7],
S B RERL T B R RS HHEIRS EEIC B 2 BB AR L. REF BT, 74 v T 4 7 R_F XA—& L LTHY— M
OENEE AW 5GE, FHRERBENRE LT ERbhotz., Fiz, KEFERE 0 L &EEEKICBIT 2ERBERB N L& L
DL, EBIZ, C, H, O OHTHMREIN TV 2 IEMHEOHTEE X, TNLANDR T2 ETEME LY LEFBERE WD
LR,

W5 T, 5 4 O U2 2L S CIREEF BRI B THE N BB LN D0 THR 2 A S Y IR HE T
N RPEA~DT =27 4 T 4 2 T DREREMRERERE T V~ER L. £, B2 ZELRE & D ORED & UE
THHIIET N QREEMHET V) ZREL, MRE L EET IMRDET NV & OWFREE ST 2L Lz, 361,
JE53, HERRIE T REDS VAR OHERURE SIS - 2 D B A BT L7s. IRA T T V& W2 A MERE TV L 0 b AR RO
FEMRA T D2 EER L. BABEMETAVTIE, “RMLREOEMICH T A RMELZBHTTRETH 5. &5I1C, “MbKED
EFH~OEIREE KT BIEF, IRESCEYTSEEORBICET 2MA LD, 202 Lnd, RABMEET VI, @E R
(LR T COBBEEORLARE THERO A 1 = X AMEFICENSLSZ E RS 5.

%6 T TIL, 5 3 MRV CIRE L7l pafnE & SRR O BRI & 55 5 5 CHEEE L e id M EHER £ 7 v B RESSTEIC &Y
Al =% theophylline Ki 7D SRR D TRIZ B Z -7, SBIZ, / AV ALIBEO RN 7> 515 5 iz “ibxE R
BES A &5 3 TECHRAE LA & SR O BRI A W CRIBR i O Tl Z I Z 7o 7z,

W7 ETIE, AR TEONRE, 852 F L), KHXOKEL R L. &5I12, AFEORES VT RESS I L5
T Rfak T A fR LS L.

AWFIEORRINE, RESS IEIC L VR T-AIRZ 3 Z 70 5 BRICHG B DKL T- O ERIRIARR L ORI i 240895 2 L IcAhTh
5. Fio, PrEORE, RS EAT HEYBR T OAINA B e 5 BOER, KIEREICHHTHD.

5% FSCEEIX, FA3C 2000 57 & 9630 300 354 1 #3832, b L<IXEIC 800 34 LRI LT 728wy,
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Thesis Summary (approx.300 English Words )

Rapid expansion of supercritical solutions (RESS) process using carbon dioxide as supercritical fluid is
conducted for the micronization of theophylline. The effects of six different parameters on the mean
particle size and morphology have been investigated. The mean sizes of the micronized particles from the
RESS processes are in the range of 200 to 300 nm. It is found that the supersaturation affects strongly the
particle size of theophylline micronization.

The drug solubilities in supercritical carbon dioxide are modeled by an equation of state based on the
hole-theory. The results of the molecular surface charge density, surface area and volume from the quantum
calculation using COSMO method are used for the determination of the parameters in the equation of state.
It is found that the coordination number of solute-solute pair as the fitting parameter is effective on the
modeling more than that of COz-solute pair. The correlated results of the solubilities in supercritical carbon
dioxide for the drugs including C, H and O atoms are better than those for the other drugs.

Mixed solid phase model using equation of state based on hole-theory is developed for understanding the
dissolution of CO; into solid phase at high-pressure condition on the solubility calculation in supercritical
COz. For the pharmaceutical compounds including S, N, F, Cl and | atoms, the mixed solid phase model
can improve the prediction performance without data fitting compared with those by the pure solute solid
phase model. The mixed solid phase model was also applied for the calculation of CO; solubility in solid
phase. It is possible to know the dependence of the pressure and pharmaceutical species on the CO;
solubility in solid phase. The mixed solid phase model to be a useful tool to know the dissolution behavior
of CO; to solute solid phase that is important knowledge for understanding the mechanism of the melting
point depression in supercritical CO2 process.

Mean particle size and particle distribution of theophylline produced by RESS process are also simulated

using the temperature distribution of fluid in the collection chamber.
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