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Study on Crystallization Process with Liquid-Liquid Phase Separation
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Fig. 1 (a) Number density distribution of molecules in the LLPS system [13]. (b) represents (a) with the vertical axis set to a range of 0-8
3

nm".

THIRE R EDIEAET 5 2 E DR SN0 FRIZ, RIET
P IRRE KIS 350) 2 ORI £ 72 AR & — 33 %
KREGFN AR STz —0, WEHIRIER O NEBIZ TR
RBRIC B 2 EAHMR TH Y, BEAREBICH YT 5 &
JE DR SN 2o IERARTIE, FRMA I Tt
FL2HhFNICER LD ) 2 LT, BEHOMBHED FA5
L7280, FHAHLIZBWTY 525 =24 L, BAEEI RS
5o L?2L, LLPS R Tl Fig. 1 25 b7 5% X912, RS
ﬁwfﬂﬁﬁﬁ%EmTéfm U T AR IRE ST B

Mz v RIS, ERIREMHPIE Tl RIgE3 7% <
&:Zo LT, BRAIRENER SNSRI b tEZLNS,
DF ), LLPS Rz FIH L7728 7ot 2 ClEIERAIZR O X
HCRETHIEREIN LD TIE R L, WHIREHNE T
DERENDL Z EHIRBINT,

3. SHEDOEBE

KEIL T, FEBRL S EHEREFEIC L 5 LLPS %
ﬁhl@ﬁ&*ﬁ@%ﬁ%Lbf,ums%ﬁbmﬁfuk
Té%mmwﬁvﬁgéﬂmﬁétb®%ﬁ%ﬁb
to$ﬁnib 5N GE R DTFHRERNC 3D kB 2 4l
i?%#?@%ﬁ@ﬂﬁhmz,é%&%m%%&ﬁﬁ#ﬂ
Bl X, LLPS O F 23 FIHOWFRIZBWTD,
l%w#—wf%nxF%HKOO%%E&%W%ﬁétb
D7 ARGHIEE 2B 2 Ko L fE s h b,

4. HiE

ARRDOBITIZHD, RIEERR D THRELRLTICZ
2B $ LzREARE: HTER ALY 27 AR T
B ANEEBEE O X D ELR L BT E 5,

XY X b

[1]1 Z. Q. Yu, F. K. Zhang, R. B. H. Tan, Liquid-liquid phase separation
in pharmaceutical crystallization, Chem. Eng. Res. Des. 174 (2021)
19-29.

[2] S. Daver, N. Rodeville, F. Pineau, J. M. Arlabosse, C. Moureou, F.
Muller, R. Pierre, K. Bouquet, L. Dumais, J. G. Boiteau, I.
Cardinaud, Process development and crystallization in oiling-out
system of a novel topical antiandrogen, Org. Process Res. Dev. 21
(2017) 231-240.

[3] S. Kim, C. Wei, S. Kiang, Crystallization process development of an
active pharmaceutical ingredient and particle engineering via the use

420

of ultrasonics and temperature cycling, Org. Process Res. Dev. 7
(2003) 997-1001.

[4] V. Bhamidi, K. Dumoleijn, D. Guha, S. K. Kirk, A. De Bruyn, A. K.
Pymer, From experiments and models to business decisions: a
scale-up study on the reactive crystallization of a crop Protection
Agent, Org. Process Res. Dev. 23 (2019) 342-354.

[517. Lu, Y. P. Li, J. Wang, Z. Li, S. Rohani, C. B. Ching, Study on the
oiling-out and Crystallization for the Purification of Idebenone, Org.
Process Res. Dev. 16 (2012) 442—446.

[6] M. Takasuga, H. Ooshima, Control of crystal size during oiling out
crystallization of an API, Cryst. Growth Des. 14 (2014) 6006-6011.

[7] S. Veesler, E. Revalor, O. Bottini, C. Hoff, Crystallization in the
presence of a liquid — liquid phase separation, Org. Process Res.
Dev. 10 (2006) 841-845.

[8] M. Sun, S. Du, M. Chen, S. Rohani, H. Zhang, Y. Liu, P. Sun, Y.
Wang, P. Shi, S. Xu, J. Gong, Oiling-out investigation and
morphology control of f-alanine based on ternary phase diagrams,
Cryst. Growth Des. 18 (2018) 818-826.

[9] K. Tanaka, H. Takiyama, Effect of oiling-out during crystallization
on purification of an intermediate compound, Org. Process Res. Dev.
23(2019) 2001-2008.

[10] H. Yang, H. Chen, A. C. Rasmuson, Sandwich crystals of butyl
paraben, CrystEngComm 16 (2014) 8863—-8873.

[11] Y. Tsugawa, K. Kadota, M. Yoshida, Y. Shirakawa, Utilizing the
phase-field method to investigate liquid-liquid phase separation in
the ternary system of water/ethanol/butylparaben, Chem. Eng. Res.
Des. 210 (2024) 339-351.

[12] S. Kim, C. Wei, S. Kiang, Crystallization process development of an
active pharmaceutical ingredient and particle engineering via the use
of ultrasonics and temperature cycling, Org. Process Res. Dev. 7
(2003) 997-1001.

[13]Y. Tsugawa, K. Kadota, M. Yoshida, Y. Shirakawa, Solution structure
changes near the liquid-liquid interface in anti-solvent crystallization
of butylparaben-ethanol solution using the molecular dynamics
simulation, Salt and Seawater Science & Technology 5 (2025)
42-52.

(ARSI 2025 4 3 H, GRS

CEERI)

2025 4F 3 A W& R KR BT 20 5eF
oMb R RS T, i (03),
2022 4 4 A~ 2025 4£ 3 A JST SPRING A %1 5
Ty TR,

B AT LA, EHER

B LR





