[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

Citation(English)

Type(English)

gobbobbbuodgooobobbobbbuoogoon

0o:0o0@o),

oooooo:0o0o0ooo,

00O00:003260,

00 000:20250 30 260,

ooooo:oooo,
000:0000,00000,0000,0000,000,0000

Degree:Doctor (Engineering),

Conferring organization: Institute of Science Tokyo,
Report number:[J [0 3260,

Conferred date:2025/3/26,

Degree Type:Course doctor,

Examiner:,,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

( H3R)

Doctoral Program

m X EE

THESIS SUMMARY

Fea—2A: i b F HRETIL (RS« 1t (T )
Depertment of, Graduste major in mﬂ%’ﬂﬁi a—A Academic Degree Requested Doctor of
TR s s FEETA Tl A
Student’s Name - n Chief Examiner
25 (FA3C 2000 FHEEE)
Thesis Summary (approx.2000 Japanese Characters )
EoFERE, ROAL LTSNS EX Y T 1 Thd. EERA RO ORI 2 IR 2 7201203, KGR~ O @Ot 25§ 2

W20, HEAREEMEZ R RSB C & 5. 5 L BT3RS ORI 2 HIf 3 2 5l ©, W2 SGErTRE Ch 5. 2 OMREM| & LT
DFREAZET B D, R RISy & 5 oy GEE M) DR S 2 0 FRfdZ 4R L, B L CRFEERICE M ATRECd 2 T ERIH A S 5.
L LEIEO LR O FIEIC B W T, MRICEERABEREZEN L2 e b, @0 IEEZE T2 2 L OB ARETH D Z L RRETH 5.
FEIE, B TERICE BT AR TIRESN TR Y, TORERSNRMLTHL L OMETHD. £ 2 TAPIETIE, LRMED @RS
KT DIEMERICER L, ZetoRe [, BB EAEREEOMRE L LW SR OBRFEEMET L2 —mHBOHME L, £z
PO MRS 2 QBT &, JLRE ORI IS5 BT M8 U T, e O TR OTERURE I G- 2 2 IRIENIER O R A i L, 458 - 2
TRATICH LT IR RR IR O RGEHE S 2 975 Z L& " HOHE L.

%3 HmTIE, LA A T D IRBE R O BRRIE ST OMENL 2 HAE L U, IRIEIENIES & & TR BT B U C, 3B RAE 3 RS A i~ o 2%
EMNTT D 2 & BT 22T, WA DBV CTRSE L LA RO B R R L BHRES T 5O L RIBRFEEL T AT L L, T OEMEEIC
EH Lo, I L AR EIR CHEIET DIRRE & I CTEET 2R CTO, RBEROF T A2 N X —0ZB bR ZHIN Uiz, ZOfR, JR3E L LA KR
[E A CIEAET DARAE & Ll U, RIE CTHEAET 2 IRBED T ML E T 2 WIEE, LRSI ST WL TH 5 Z L bR sz,

F 4 ETIE, B3 mCEN LY T A3 ¥ -0 B0 R A IR, LAESIER IR S 2 IEIEETE 2 IV C, EBRIC X 0 LRSS A& iRE L
7o, R O RO BRI AR ~, DROWIRIRNIERZRE T L, BHREET 2 2 & TR OR AR AT MR X BRET 2 Wit L 0, Te16E 45
AUTIERBAEREND 2 evrahiz. £/, B3 BOXF T AN XF—BLROFHICES S, LERmPEMR ST WIEBORRRIEEHE, FBS

REPREUFICKBT 2 2 R bnodz. SbI, RE MW TR SNz REEELE LCRMT 2 2 L2 QBICE S, Wt Lz e 2
5, MEligz OB S L7 36/ BIC & > THEEOKFIBOS A I S D Z L b hroTe. THIC LY, KIPITIs T 2 MR ERE & #ifr L Qg S

D LRI S, mWVEE R R 2 L IR SN D,

%5 BT, EEERIBR A S D IRNBRER OBGHESI O A2 HEE L L, IRRIRNIEE 2 S 0ia i 255 & LT, SEHRIEAIT B 2 RefH (k1
PEARRGE L7z, 88 3 & gk, WA D | TR & 3B RO B R 2 SR 6 2 MO IS PR FiE 2 7 LV FIEL L, ZORREMRICEH
L7z, RETIEFICIER L W& 2G5 2 & C, R O TR O — T 7 b &7 7o, BARIICIE, BRI~ U 72 R 30 O (R 1 D3 B BR
U, JREE O SHFRECA RANAE SN D, EFAROMEREREICFHESRAE ShD 2 & TRERPER SN L L&, TR L SRz
AW IERE R OB RHEFICH T 2 v I 2 b=y a VETAEME L. ZORR, BT TONFIEEAMEE SN D 2 LT, ERIERA mE S
N5 eI NI, Tk Y ISR O mEITIE, REDIRWEBEOTE VA T 2 ATREMER 5 5.

6 T, 5 5 R &0 LR OTERREED IR S0 D IRITERELIR, > E U {EREEE O RRIGERIEL AR & I T, SR o K 33k it D TE R 20 S % 52
BRIC &0 RRGEE L 7o, ARF CIdemE B RR IR T CIRIRAR IR 2 2 &, IEMARE T C RMLIR BN IAFT 2 Z L THEME T 28I%ICEH L,
e R R & RITER O SR NC X 2 i f O BIRED R OBGEE A7z, £ OFER, KEUE T ClEEZ Wiz a L L, @E _BRiE T
THRWIER 2 T2 35 B 133 S O TE AR O BT 2k L 72, 35 5 ORISR OIRIREICHE T 5 > 2 2 b—a 3, ERFERZMRRIFICRIITE
LT Enbhot.

PLEORCR W E 2, ABFIECIENRNIR 2 B & U7 365 O TR FIE ORESE L, il i O T s (TSSO T B BRI R O BGHE S O fESZ O, W7
EERTELLEWVAD, AUZRICE Y, IRHBRERIC L > TREMOME S ERZERT 5 2 &, S 0ICHFE - BHEETIC LT, EfFRoP
PR M OB AR E 2 AR 2 Rl AR IR ER IR 2 3G 0 Z LI Th D L E A bND.

i« FSCEE IR, FI3C 2000 T2 & JE3C 300 5% 1 ET fEHT 52, b L <IERIL 800 554 1 HfRH LT 7Z2& W,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

R  WXERE, KRRV —FUR IR (T2R2) I TA X — Ry MARSNET O T, AF AR ONA TERL T2
S,
Attention: Thesis Summary will be published on Science Tokyo Research Repository Website (T2R2).



( H3R)

Doctoral Program

wm X EE

THESIS SUMMARY

Fea—2A: i b F HRETIL (RS« 1t ( TE )
Department of, Graduate major in Fl;ﬂﬂ’f Iﬁ'_%% a—A Academic Degree Requested Doctor of
RS . PR o
, 38 & S T B
Student” s Name Chief Examiner

FE (L3 300 FEFREE)
Thesis Summary (approx.300 English Words )

Small molecule chemistry is frequently administered as oral formulations. Most active
pharmaceutical ingredients (APIs) show low solubility in water, which limits their oral absorption.
Cocrystal, which is composed of API and coformer, is one of the crystal engineering techniques to
improve solubility. However, conventional cocrystallization methods often use harmful organic
solvents, to expand the applicability. Moreover, solvents are generally selected through experiments.

This study focuses on fatty acids as safe liquid media for cocrystallization. The first objective
was to develop a cocrystallization method using fatty acids instead of organic solvents. The second
objective was to establish a model-based guideline to optimize fatty acid selection.

In chapter 3, the impact of solvents on cocrystallization was analyzed by using Gibbs energy
changes in the system. Solvents that stabilize API and coformer in solution phase more than as solid
phase were suggested to favor cocrystallization.

In chapter 4, the effect of fatty acids on cocrystallization was validated by experiments.
Cocrystallization was successfully achieved using fatty acid selected in chapter 3. It was also shown
that cocrystallization with fatty acids controlled drug hydration during dissolution, which is expected
to improve solubility in water.

In chapter 5, the ability of solvents to promote cocrystallization was analyzed by a time-
dependent model composed of diffusion and adsorption. Simulations suggested that reducing solvent
viscosity promoted molecular diffusion, thereby enhancing cocrystallization.

In chapter 6, the ability of fatty acids to promote cocrystallization was validated by experiments.
It is known that the viscosity of fatty acid decreases under high pressure CO,. Cocrystallization time
was shorter by using fatty acid under high pressure CO- than that by using fatty acid under
atmospheric pressure. Simulations from Chapter 5 successfully explain experimental trends.

In conclusion, this research successfully established a new cocrystallization method using fatty
acid and a theoretical framework to select solvents.
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