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4 B OFFGEICB T 2 RERRRIE, WRREOEWEICERLADNS (AP) & L TOMERRHE TN —
FT, ZHNHOFEREICIE, DERAME ORI & 2 K E M OMBENLERT K Th 5. (EROEYLEREOR G TIE
DN, MRICHERAGRIREEOEANRIHR E 72> T\ D 9 2, BERIEEHEANEECTH 57290, APl OAEKRNFIHRE K
KIRICE DD = & REEETH 7=, # 2 TIEE, FEWIN T CREER "B bREIC L DA REN TR 28ED T
W5, BRI EREE, RIRIGTWSRECHR LN BERATIETH Y, £ < OIBEELEO RIEHCH B2 L 0b LT A
ERBEEA~OATI/NI NI ERMBNTWD. £z, RE - JENERBIC L W WEOHIEAFTRETH 5 720, HEHIEIIEICEN
77 APKREFREL R AFLE AT S, L Lans, MR FLRFEE AW 7 0 ALEE COBRIENRRITE L 7257z
O, REAEEZITORUOTZ v MZBWTIL, < OFFERRRIENLEL 2, BHHEENRBATLE) LWHIMEEET 5.
T AR TIE, 7 e R a e AR LR E A AAT 2 & T, SR N OB E CREEAL S RTRE T AL pE R A FEBL
TXLPHBFL T 0 2ROBELZHIE L. 7u—RS a2 252 LT, EEO/NULCHEB BB B O SR LI
Mz T, WENROKESAr—LT v 7OGBHFFTE 5.

F9°, BUKMEIEMOT R & LB =~/ a2 U (SFEE) 1BICBIT 2WF9E 44T 7. SFEE LTI, i
VAR S ST HRIRIE 2 KA S 82 Z & Toilinwater o< Ly 5 VAERL L, BER B bRE\EL ANz LY g oh
AR AT 2 & T, BUkMERMZ T S KFOEREIT 5. AR TIE, ~ A 7 o Fig N iR ik
Ly a URRAEIZRND AT VEBR SE 5 2 & CHBIEEOREZZFNIIT) 2B L. A7 7okt
X, MEEE AT 25~ A 7 afENET TR SN, TOMEIREORIEICAS) Lz, RERREOHIEIC LY, AEo
FRRBEICKD L, BKEEMTHEA 77 e 7 22 A0 5A1E, 80 — 300 nm R DT/ R IMERATRETH 5 Z &3
R &7z, 2T, MEEICE, =<y a COEROBICAW 2 REERIOBENEE RN ThdZ R L. &
7=, BEIFEARIZR W TERS R 12t L CTASMER D T OX M OWINCEP L, W ORmEN 2 40 mV FLE E TRl
FRECTHDH I LERLT-.

VT, SFEE LD bt AFEFHES 2T 272012, HERBE/ANICZKIT 5 SFEE O/ a v O 28R
RT3 2 LT, WHBEDOA =X LOHA%ZHIE L. SFEEEZITIBRIC, =<y a v OR, =<y a CNlEOY
I, =~y a VINOBTINDIRE, REEEFIFER EORMFC L > THHEEEN O L 5 ICBbT 200 % Bat Lz, Z Ok
B, TELRBOKMBOEMMEROKRE S L, =y a VNOMEOREEDSMHEEIC K& B e 525 2 L3 50
Lol BIEICOVWTH, AT 7 FREAWDZ L THENRFRETH L, BEOERNRFEEITH 2 LIIFES TlER.
ZIT, AETIE=a—TFL Ry NT—JEHAWLZ LT, BESRMIFCBT L=y a VR EOHR 2 EBL L, SFEE
EOT o AFEHES 2N L7z,

Tz, BIKMESE D U AR Y — ANEEIF L LT, BERR ZBMLREZ AW FH 7 n - T o ADRELX[To72. AT
B, R AERANDZETIRY —LDEE L 722 U VIR & R FUCEEIRFE h~ L BRE L, IREGY L B IR ENIR %
~A 7B IFY—IC Lo TEEMNIZIRAT 25 2 & T, IEW/KEIRO BT BRI/ L7z water in CO =< /L 3 v
OERZIToTz. 2O~y g Y ERFIEOKHEBEAESEDLZET, vA 7 rRKENTAT ZiiE g sE, =virva v
WO Z KT~ E RV AT Z & TU R Y — LA 2@ ilE Lz, KRFETIE, Ao bEREICIThbh b0, 7u
TARERTa—RT o A LD, RTEIC L0 (ERES I IRIR A2 B A E T BEMEEIC & 0 0T L7, BRECIR OSSR 23
EEMERCTE 272D, VARY —LORP R ENT. £, BHONZ Y ARY —20H% A XX, ERIFICHAWV D EEO &I &
Y, 130 — 3500 nm FEE OFIPH CTHIFIA FIRETH D Z E R BL N E o7, ZOBED Y R Y — LAN~DOHRY O NE T 50 — 80 %
BETHY, ERIEE R LTRERMERoT. ZNUHOREND, RFIEIC K o THEOHIENS ATREZ U AR Y — A0 ZhER
ICHIETTRETH D Z LIV RENTZ.

PIEDORERZERSE 2, AP TILBER bR #FEEZ 7 —R 7o X LA S5 2 LIC X, Bk L ik U CHEE R
1, BLEHRDLEMEE Vo B DENZ I T o e ANEHAETHEZ L 2R LT

%5 FSCE R IX, RIS 2000 57 & B3 300 3E% 19 DEHT 57, & L <IFHEIL 800 354 1M LT E I,
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Nanoparticles are widely recognized as an ideal form of pharmaceuticals to maximize bioavailability of them,
although conventional nanonization methods accompany with several drawbacks in terms of production
efficiency, quality control, and safety. Most of these problems is driven from either overuse of organic solvent
and batch-type operation. Therefore, in this research, supercritical-fluid-based technology and flow production
were combined to realize innovative nanoparticle production.

In the first part of research, supercritical fluid extraction of emulsion (SFEE) was investigated as the
nanonization method for hydrophobic pharmaceutics. In order to realize flow process, extraction was conducted
in the microchannel by forming slug flow by oil in water emulsion and supercritical carbon dioxide. The
elimination of organic solvent as well as production of nanoparticle of hydrophobic pharmaceutic, ibuprofen,
was efficiently completed in newly proposed flow-type SFEE method.

Furthermore, detailed analysis on mass transfer during SFEE was conducted in high-pressure view-cell.
Quantitative evaluation of appearance of emulsion under high-pressure condition gives the insight of mass
transfer during process and it has been revealed that the mass transfer between oil droplets and water phase is
critical on the process design of SFEE. In order to evaluate the effect of organic solvent, surfactant, and additives
on this mass transfer, new model utilizing neural network was proposed.

At the last, the new flow-type process for production of liposome encapsulating hydrophilic pharmaceutics
was successfully proposed. In this new process, water in CO, emulsion was prepared by means of a micro-mixer
and then, liposome was continuously produced in slug flow in microchannel. The appearance of liposome was
confirmed by transmission electron microscope and encapsulation efficiency of pharmaceutics was as high as 80
percent at the best conditions. Moreover, the size control of liposome was realized by changing amount of
co-solvent in the system.

In conclusion, it has been suggested that combination of supercritical carbon dioxide and flow process was
beneficial in terms of production efficiency, quality control, and safety in the field of pharmaceutical processing.
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