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Development of drug-rich phase-forming solid dispersion formulations based on
molecular-level characterization by NMR

Ueda, Keisuke

3,300,000
- (LLPS)
HPMC-AS LLPS
HPMC-AS
NMR
NMR

The effect of pharmaceutical additives used in supersaturated formulations
on liquid-liquid phase separation (LLPS) behavior of drugs was evaluated. It was revealed that
HPMC-AS can stabilize the drug-rich phase formed by LLPS at nanosize. Solution NMR analysis showed
that HPMC-AS distributed into the drug-rich phase formed in the supersaturated solution and
suppressed drug crystallization and particle aggregation. On the other hand, excessive distribution
of the polymer into the drug-rich phase reduces the amorphous solubility of the drug, suggesting
that the absorption-improving ability of the supersaturated formulation can be diminished by polymer

coexistence. The selection of pharmaceutical additives based on the molecular-level evaluation of
drug-rich phase is essential for designing solid dispersion formulations with maximized drug
absorption improvement.
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Figure 1. Chemical structures of
(a) atazanavir (ATZ), (b) nifedipine
(NIF), (¢) clozapine (CLZ), (d)
ketoconazole (KED), and
hypromellose acetate succinate
(HPMC-AS).
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Figure 2. Amorphous solubility of (a) ATZ, (b) NIF, (c) CLZ, and
(d KET at 37 °C (n = 3, mean + standard deviation).
*Amorphous solubility cannot be evaluated due to the NIF
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Figure 4. Solution 'H NMR spectra of polymer solutions with and
without (a) ATZ-rich droplets, (b) NIF-rich droplets, (c) CLZ-rich
droplets, and (d) KET-rich droplets. The arrows represent the drug
peaks. The spectra were normalized by the peak area of TSP.
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O AS-LF 1000 hml  _ g o0co0, ;17786 THRETHD Z LS, —F., RT—RIOIED AR
704 A AS-HF 1000 pg/ml R:_(Tf_{,}?i-""”b FENFELEIRAREELL E DA AS-LF IikIZ BV T AS-HF 9k
o LT p BB LT Cu BETNAUC AATERICEL 725 2 L BRD bR

ol . Too FEEL RIS DL\ 3R % VRN L 7 YR IE Tl Sid s L
T RI=0.9918 7 KA & M IEREARIZ AR L. 2NV I KIS T U —TCIRfE L
e TSR BT IR VAIRIE 5 L< 72 B, LIE- T ATZ B X
, , , BT AIRWIEEERE (Fig. 2) 23,
© L7 ancenmation i donor sution (gmty. CRMBEEBEOE TICHS LTW5H Z EAVRB SN,

Figure 7. Cmax values plotted with respect 3"3 EIEI|EI g{gﬁﬁ?};ﬂ: % ﬂ?ﬁ ?_ ) ﬁﬂ&(ﬁ% };ﬂ: (NabS] H' ) %%Hﬁiﬁi@'ﬁ
to the initial donor concentration (n = 3, 75? J: @ %’é;{ftlﬂ &:_ngﬁﬂij— é 7’*: 25{) L:\ é'EEIEllfI g{ﬁﬁigﬁi@%%ﬁﬁ

mean + standard deviation). The arrows

correspond to the amorphous solubility of ﬁ{)}%fg a:%b \VC%#@/}%}E (%#@(ﬁ%%‘ﬁ*a {)i%};ﬂ:) %E'ﬂﬁ é_: ”ﬁ‘\ Hﬁ
the drug. @i@%% 75_’?]—’/) 71:':0 Fig. 71z ﬂi\ }\ﬂ“—ﬁﬂ@%%ﬁii\ﬁ%}ﬁ



BRI HEHLE Cufix 7 ey LR REZRLT
W5, Co MBIE, FEERERRELL EOMALIRE TH | 3K
WA ZR IR BE DVENNAENEEINT 5 Z & S HEsd S iz,
AEHWZEO LD 16 nm Td V) . FiEHEFE 0
PIRTEEE DY 100~300 nm ThH-7-Z &b (Fig. 4). 38

=

=5 = =

o ATZ/LT ASD (1:9)
(s ATZ 300 ug/mL (AS-LF 2700 pg/mL)

==

Receiver concentration of ATZ (ug/mL)

PR LI KT 5 S S IR TERNE S § L AT e
BB, LivL, RBERME LOBETH, K 5

— (SRR ] L C Co AN ERRIICHIM L 72 2 & 5 . .

D EYESERIE ROWMAS KB ROWE 0 0w w0 w

%g‘é—é - & 75)% éhf:o é % W—\ 7j‘\° U 7"—$ii:753755j/) Figure 8. Receiver concentration profiles of ATZ
5F . SYBEEICAT D Con DT 0 PO L, 1T ATHHPMCAS ASD (1:9) was suzpended in the
BERIZETHAHLZ ENZD LN, LEOREERNS AR donor  comportment at an ATZ dose
~ — OFSRIN OR BEFAIEIHEBE RET — [ pirturated shiion it th s ATZ
75 FEWIRMEARER K 2D BE i R YGE A~ O F 5T dose (Figure 6) are shown for comparison.
TNORY) v —RERTHRKETH D Z LIRS,

Fig. 82134 ATZ/HPMC-AS BRI HUA Z 8k S 72 KR & R —fllizc A, Li—/3—2a
V= N A2 NNOIEMIRFEHERS & RN L7 R AR T, o, HiE LT AR R T MNE
TR L7 ATZ @R OR R A2 R CRIC R L, BEERSHIAEMR OB TL v — " —flo
WD ATZ JRE LHR Y VR ho 7 N Tl U 72l fniaik & i U TN AR R S
N-—7 . BR AR EIRE & YV V_y h 7 R CTHREL L - B EiE Tld, o E >
17 7 A VIR LT e, AT ATZ/AS-HF [EARSY BUA CId ATZ/AS-LF [EA Bk & belk L
TATZ OFLFEEHEENE LK TT 52 EnRBO LT,

E8

AWFFENZ I 2 i ekt K 0 . FESEEEMEE DL _E O A R LG Tl ATZ & CLZ @
BTG (X, AS-LF IAIRICEB W T AS-HF IR & el L CHEISHL 25 Z ERRD bR
o ZORERIZ, BAR Y ~— Y OISR EERE I RITTHEOBEWVIERLTND EE XD
b, AS-HF 2 X 2 3V ETARREE DI T i, OB KBS AT S8, FEER
RPEELL E DA BIREEIZ I T A IEEEEE # KT S B2 b, NR 2 W fric L v,
AS-LF (XM IEAEFI T BRI © 2% < DKFRICEL L T2 Dz xt L, AS-HF 13 MEfIc L
LA LTWD Z EWRENT, AU ~—BlOE A, FE O FRMEE I BIfR 72 < . A
ZeCEHI L=+ R T O CRIEETH 7=, AS-LF & i LT, AS-HF (X7 & F /L EHEE RN
BW=D, L VBUKMENE < KM E L TEKMEDS B W EERIC ol L & ZER LT,
W) OIESVE IR X, IR B T 2B OILFERT vy M Ko Tk E D720, Ep)
BRI AR Y ~ —23 0Bl U7k R, FESVEIRMEEE DMK T L7z sl i) 72, 2 oS, AS-HF &
RT3\ THEY) O g K Fa D Je O SEM B MK T L7 & B8 LT,

FEVN T, FEMIRHEAR O W YA RN ZEW) O JEF I | AT T B DWW THELE LT, o
KESIX, HPMC-AS D7 L— RIZ K > THEAR Y | AS-HF OFFFE FTIE, L0 /NS 2R S
Ni-, Fig. TITRT IO, FERERME L EOIYTALIREIZB W TR BB EN S 5
U722 0%, IR T 2 S BEEREE O S 558G ICH S L TNWDH I &KL
TW5, LO/NSWIERE, BT O IBEAKMICE T 2 Y OIERESET D LB bR
o LU, EMREIIHRT D Coe 710 BOHZ L AS-LF & AS-HF 27 ATREETH D, 3K
WIIEREARIGE YA X DOEWNEBD SN 1 0vb 59, Y IENEARIERE O E Y Fgm R
~DOFGBFEER T 7=, B2, CLZ BRI Y4 XX, AS-HF ¥R & AS-LF ISk T2
U100 nm & 250 nm TH o7 (Fig. 4), BEEEEHE R E~OF IR TH 72, UL LDk
REV ., 2OV A RGP TIE, IR T 2 OV A X206 0 X0 b, SEYIRMEE O W
BT LTINS S ET 5 Z E RS, BLEDORER LV | SEMREHR O IL, vy
DOKRFIZE T DY OBWEFIERIC L > Th 726 SN DWINSEERELL B, WIN g #EIZF 59
HTENIRENT, Fio, LELOWINCESE I, A HRRE S BRC b RERICHEGR S
(Fig. 8). ZRMpiEfAn e p i B A 2y R S S A E Y ORI B I K& FEHE LGS Z
LRI NI,



39 39 9 2

Ueda Keisuke Moseson Dana E. Pathak Vaibhav Taylor Lynne S. 18

Effect of Polymer Species on Maximum Aqueous Phase Supersaturation Revealed by Quantitative 2021

Nuclear Magnetic Resonance Spectroscopy

Molecular Pharmaceutics 1344 1355
DOl

10.1021/acs.molpharmaceut.0c01174

Budiman Arif Higashi Kenjirou Ueda Keisuke Moribe Kunikazu 600

Effect of drug-coformer interactions on drug dissolution from a coamorphous in mesoporous 2021

silica

International Journal of Pharmaceutics

120492 120492

DOl

10.1016/j - ijpharm.2021.120492

Aoki Chisa Ma Xiaohan Higashi Kenjirou Ishizuka Yuya Ueda Keisuke Kadota Kazunori 600
Fukuzawa Kaori Tozuka Yuichi Kawakami Kohsaku Yonemochi Etsuo Moribe Kunikazu
Stabilization mechanism of amorphous carbamazepine by transglycosylated rutin, a non-polymeric 2021

amorphous additive with a high glass transition temperature

International Journal of Pharmaceutics

120491 120491

DOl
10.1016/j . i jpharm.2021.120491

Chen Ziqiao Higashi Kenjirou Shidara Ryuhei Ueda Keisuke Morita Takeshi Limwikrant Waree 602
Yamamoto Keiji Moribe Kunikazu
The nanostructure of rod-like ascorbyl dipalmitate nanoparticles stabilized by a small amount 2021

of DSPE-PEG

International Journal of Pharmaceutics

120599 120599

DOl

10.1016/j - ijpharm.2021.120599




Ueda Keisuke Higashi Kenjirou Moribe Kunikazu 18

Amorphous Drug Solubility and Maximum Free Drug Concentrations in Cyclodextrin Solutions: A 2021

Quantitative Study Using NMR Diffusometry

Molecular Pharmaceutics 2764 2776
DOl

10.1021/acs.molpharmaceut.1c00311

Zhao Zhijing Higashi Kenjirou Ueda Keisuke Moribe Kunikazu 607

Revealing the mechanism of morphological variation of amorphous drug nanoparticles formed by 2021

aqueous dispersion of ternary solid dispersion

International Journal of Pharmaceutics

120984 120984

DOl

10.1016/j - ijpharm.2021.120984

Okamoto Yuta Higashi Kenjirou Morita Takeshi Ueda Keisuke Mukaide Sayaka Takeda Junpei 18

Karashima Masatoshi lkeda Yukihiro Moribe Kunikazu

Nanostructure and Molecular-Level Characterization of Aminoalkyl Methacrylate Copolymer and the 2021

Impact on Drug Solubilization Ability

Molecular Pharmaceutics 4111 4121
DOl

10.1021/acs.molpharmaceut.1c00526

Ueda Keisuke Higashi Kenjirou Moribe Kunikazu Taylor Lynne S. 19

Variable-Temperature NMR Analysis of the Thermodynamics of Polymer Partitioning between Aqueous 2021

and Drug-Rich Phases and Its Significance for Amorphous Formulations

Molecular Pharmaceutics 100 114

DOl
10.1021/acs.molpharmaceut.1c00664




Chen Ziqgiao Higashi Kenjirou Ueda Keisuke Moribe Kunikazu 19

Transition from Amorphous Cyclosporin A Nanoparticles to Size-Reduced Stable Nanocrystals in a 2021

Poloxamer 407 Solution

Molecular Pharmaceutics 188 199
DOl

10.1021/acs.molpharmaceut.1c00721

Morikawa Chikako Ueda Keisuke Omori Masaki Higashi Kenjirou Moribe Kunikazu 610

Formation mechanism of amorphous drug nanoparticles using the antisolvent precipitation method 2021

elucidated by varying the preparation temperature

International Journal of Pharmaceutics

121210 121210

DOl

10.1016/j - ijpharm.2021.121210

Fujito Takayuki Oshima Tsumugi Higashi Kenjirou Ueda Keisuke Ito Masataka Masu Hyuma 22

Noguchi Shuji Moribe Kunikazu

Salt Cocrystallization of Loxoprofen Sodium with Sugar: Reduction of the Propensity for Hydrate 2021

Formation by Forming a Continuous One-Dimensional Chain Structure of Sodium and Sugar

Crystal Growth &amp; Design 1094 1103
DOl

10.1021/acs.cgd.1c01050

Sasako Hiroshi Koyama Kazuo Higashi Kenjirou Ueda Keisuke Ishimoto Arisa Moribe Kunikazu 168

Enteric complex layer-coated controlled release of capsaicin from phytosterol/y -cyclodextrin 2022

microparticles via guest exchange reaction with taurocholic acid

European Journal of Pharmaceutical Sciences

106038 106038

DOl
10.1016/j .ejps.2021.106038




Correa Soto Clara E. Gao Yi Indulkar Anura S. Ueda Keisuke Zhang Geoff G. Z. Taylor Lynne 39

S.

Impact of Surfactants on the Performance of Clopidogrel-Copovidone Amorphous Solid Dispersions: 2022

Increased Drug Loading and Stabilization of Nanodroplets

Pharmaceutical Research 167 188
DOl

10.1007/s11095-021-03159-w

Ueda Keisuke Moseson Dana E. Pathak Vaibhav Taylor Lynne S. 18

Effect of Polymer Species on Maximum Aqueous Phase Supersaturation Revealed by Quantitative 2021

Nuclear Magnetic Resonance Spectroscopy

Molecular Pharmaceutics 1344 1355
DOl

10.1021/acs.molpharmaceut.0c01174

Budiman Arif Higashi Kenjirou Ueda Keisuke Moribe Kunikazu 600

Effect of drug-coformer interactions on drug dissolution from a coamorphous in mesoporous 2021

silica

International Journal of Pharmaceutics

120492 120492

DOl
10.1016/j . i jpharm.2021.120492

Aoki Chisa Ma Xiaohan Higashi Kenjirou Ishizuka Yuya Ueda Keisuke Kadota Kazunori 600
Fukuzawa Kaori Tozuka Yuichi Kawakami Kohsaku Yonemochi Etsuo Moribe Kunikazu
Stabilization mechanism of amorphous carbamazepine by transglycosylated rutin, a non-polymeric 2021

amorphous additive with a high glass transition temperature

International Journal of Pharmaceutics

120491 120491

DOl
10.1016/j . i jpharm.2021.120491




Chen Ziqiao Higashi Kenjirou Shidara Ryuhei Ueda Keisuke Morita Takeshi Limwikrant Waree 602
Yamamoto Keiji Moribe Kunikazu
The nanostructure of rod-like ascorbyl dipalmitate nanoparticles stabilized by a small amount 2021

of DSPE-PEG

International Journal of Pharmaceutics

120599 120599

DOl

10.1016/j - ijpharm.2021.120599

Ueda Keisuke Higashi Kenjirou Moribe Kunikazu 18

Amorphous Drug Solubility and Maximum Free Drug Concentrations in Cyclodextrin Solutions: A 2021

Quantitative Study Using NMR Diffusometry

Molecular Pharmaceutics 2764 2776
DOl

10.1021/acs.molpharmaceut.1c00311

Zhao Zhijing Higashi Kenjirou Ueda Keisuke Moribe Kunikazu 607

Revealing the mechanism of morphological variation of amorphous drug nanoparticles formed by 2021

aqueous dispersion of ternary solid dispersion

International Journal of Pharmaceutics

120984 120984

DOl
10.1016/j . i jpharm.2021.120984

Okamoto Yuta Higashi Kenjirou Morita Takeshi Ueda Keisuke Mukaide Sayaka Takeda Junpei 18
Karashima Masatoshi lkeda Yukihiro Moribe Kunikazu

Nanostructure and Molecular-Level Characterization of Aminoalkyl Methacrylate Copolymer and the 2021
Impact on Drug Solubilization Ability

Molecular Pharmaceutics 4111 4121

DOl
10.1021/acs.molpharmaceut.1c00526




Ueda Keisuke Higashi Kenjirou Moribe Kunikazu Taylor Lynne S.

19

Variable-Temperature NMR Analysis of the Thermodynamics of Polymer Partitioning between Aqueous 2021

and Drug-Rich Phases and Its Significance for Amorphous Formulations

Molecular Pharmaceutics 100 114
DOl

10.1021/acs.molpharmaceut.1c00664

Chen Zigiao Higashi Kenjirou Ueda Keisuke Moribe Kunikazu 19

Transition from Amorphous Cyclosporin A Nanoparticles to Size-Reduced Stable Nanocrystals in a 2021

Poloxamer 407 Solution

Molecular Pharmaceutics 188 199
DOl

10.1021/acs.molpharmaceut.1c00721

Morikawa Chikako Ueda Keisuke Omori Masaki Higashi Kenjirou Moribe Kunikazu 610

Formation mechanism of amorphous drug nanoparticles using the antisolvent precipitation method 2021

elucidated by varying the preparation temperature

International Journal of Pharmaceutics

121210 121210

DOl
10.1016/j . i jpharm.2021.121210

Fujito Takayuki Oshima Tsumugi Higashi Kenjirou Ueda Keisuke Ito Masataka Masu Hyuma 22

Noguchi Shuji Moribe Kunikazu

Salt Cocrystallization of Loxoprofen Sodium with Sugar: Reduction of the Propensity for Hydrate 2021
Formation by Forming a Continuous One-Dimensional Chain Structure of Sodium and Sugar

Crystal Growth &amp; Design 1094 1103

DOl
10.1021/acs.cgd.1c01050




Sasako Hiroshi Koyama Kazuo Higashi Kenjirou Ueda Keisuke Ishimoto Arisa Moribe Kunikazu

168

Enteric complex layer-coated controlled release of capsaicin from phytosterol/y -cyclodextrin
microparticles via guest exchange reaction with taurocholic acid

2022

European Journal of Pharmaceutical Sciences

106038 106038

DOl
10.1016/j .ejps.2021.106038

Correa Soto Clara E. Gao Yi Indulkar Anura S. Ueda Keisuke Zhang Geoff G. Z. Taylor Lynne 39

S.

Impact of Surfactants on the Performance of Clopidogrel-Copovidone Amorphous Solid Dispersions: 2022

Increased Drug Loading and Stabilization of Nanodroplets

Pharmaceutical Research 167 188
DOl

10.1007/s11095-021-03159-w

Ueda Keisuke Taylor Lynne S. 17

Polymer Type Impacts Amorphous Solubility and Drug-Rich Phase Colloidal Stability: A 2020

Mechanistic Study Using Nuclear Magnetic Resonance Spectroscopy

Molecular Pharmaceutics 1352 1362
DOl

10.1021/acs.molpharmaceut.0c00061

Supasena Wiwat Muangnoi Chawanphat Thaweesest Wuttinont Songkram Chalermkiat Ueda Keisuke 109

Higashi Kenjirou Moribe Kunikazu Tanasupawat Somboon Rojsitthisak Pornchai

Enhanced Antipsoriatic Activity of Mycophenolic Acid Against the TNF-a -Induced HaCaT Cell 2020

Proliferation by Conjugated Poloxamer Micelles

Journal of Pharmaceutical Sciences 1153 1160

DOl
10.1016/j .xphs.2019.11.010




Okada Hitomi Ueda Keisuke Yasuda Yuki Higashi Kenjirou Inoue Motoki Ito Masataka Noguchi 577
Shuji Kawakami Kohsaku Moribe Kunikazu
Correlation between drug dissolution and resistance to water-induced phase separation in solid 2020

dispersion formulations revealed by solid-state NMR spectroscopy

International Journal of Pharmaceutics

119086 119086

DOl

10.1016/j - ijpharm.2020.119086

Ueda Keisuke Okada Hitomi Zhao zZhijing Higashi Kenjirou Moribe Kunikazu

581

Application of solid-state 13C relaxation time to prediction of the recrystallization
inhibition strength of polymers on amorphous felodipine at low polymer loading

2020

International Journal of Pharmaceutics

119300 119300

DOl

10.1016/j - ijpharm.2020.119300

Ueda Keisuke Hate Siddhi S. Taylor Lynne S. 109

Impact of Hypromellose Acetate Succinate Grade on Drug Amorphous Solubility and In Vitro 2020

Membrane Transport

Journal of Pharmaceutical Sciences 2464 2473
DOl

10.1016/j .xphs.2020.04.014

Kosaka Mami Higashi Kenjirou Nishimura Misaki Ueda Keisuke Moribe Kunikazu 109

Clarification of the Dissolution Mechanism of an Indomethacin/Saccharin/Polyvinylpyrrolidone 2020

Ternary Solid Dispersion by NMR Spectroscopy

Journal of Pharmaceutical Sciences 3617 3624

DOl
10.1016/j .xphs.2020.09.009




Ueda Keisuke Taylor Lynne S.

330

Partitioning of surfactant into drug-rich nanodroplets and its impact on drug thermodynamic 2021

activity and droplet size

Journal of Controlled Release 229 243
DOl

10.1016/j . jconrel .2020.12.018

Zhao Zhijing Katai Hiroaki Higashi Kenjirou Ueda Keisuke Kawakami Kohsaku Moribe Kunikazu 16

Cryo-TEM and AFM Observation of the Time-Dependent Evolution of Amorphous Probucol 2019

Nanoparticles Formed by the Aqueous Dispersion of Ternary Solid Dispersions

Molecular Pharmaceutics 2184 2198
DOl

10.1021/acs.molpharmaceut.9b00158

Ueda Keisuke Yamamoto Neo Higashi Kenjirou Moribe Kunikazu 16

Molecular Mobility Suppression of Ibuprofen-Rich Amorphous Nanodroplets by HPMC Revealed by NMR 2019

Relaxometry and Its Significance with Respect to Crystallization Inhibition

Molecular Pharmaceutics
DOl

10.1021/acs.molpharmaceut.9b00840

Hens Bart Kataoka Makoto Ueda Keisuke Gao Ping Tsume Yasuhiro Augustijns Patrick Kawakami

Kohsaku Yamashita Shinji

Biopredictive in vitro testing methods to assess intestinal drug absorption from 2019

supersaturating dosage forms

Journal of Drug Delivery Science and Technology

101275 101275

DOl
10.1016/j . jddst.2019.101275




Higashi Kenjirou Ueda Keisuke Moribe Kunikazu

67

Intermolecular Interactions between Drugs and Aminoalkyl Methacrylate Copolymer in Solution to 2019

Enhance the Concentration of Poorly Water-Soluble Drugs

Chemical and Pharmaceutical Bulletin 906 914
DOl

10.1248/cpb.c18-00849

Ueda Keisuke lIwai Takaaki Sunazuka Yushi Chen Zigiao Kato Nao Higashi Kenjirou Moribe 564

Kunikazu

Effect of molecular weight of hypromellose on mucin diffusion and oral absorption behavior of 2019

fenofibrate nanocrystal

International Journal of Pharmaceutics 39 47
DOl

10.1016/j . ijpharm.2019.04.033

Ishizuka Yuya Ueda Keisuke Okada Hitomi Takeda Junpei Karashima Masatoshi Yazawa Koji 16

Higashi Kenjirou Kawakami Kohsaku lIkeda Yukihiro Moribe Kunikazu

Effect of Drug?Polymer Interactions through Hypromellose Acetate Succinate Substituents on the 2019

Physical Stability on Solid Dispersions Studied by Fourier-Transform Infrared and Solid-State

Nuclear Magnetic Resonance

Molecular Pharmaceutics 2785 2794

DOl
10.1021/acs.molpharmaceut.9b00301

58 0 0

/y -

36

2021




36

2021
36
2021
Eudragit E
36
2021
-rich
36

2021




36

2021

Arif Budiman, Keisuke Ueda, Kenjirou Higashi, Kunikazu Moribe

Effect of ritonavir-saccharin interaction of coamorphous in mesoporous silica on its dissolution property

36
2021
/y -
37 DDS
2021
37 DDS

2021




/y -

37

2021

65

2021

Cholesterol

doxorubicin

65

2021

37

2021




-rich

38

2021

Eudragit E PO

38

2021

65

2021

65

2021




Na+

3 2021

2021

Eudragit E PO felodipine
2021
2021

/

9 PhysChem Forum Japan

2021




-rich

9 PhysChem Forum Japan

2021

/9-

64

2020

64

2020

Eudragit E PO

64

2020




Irinotecan

64

2020

64

2020

Arif Budiman, Keisuke Ueda, Kenjirou Higashi, Kunikazu Moribe

Characterization of ritonavir-saccharin coamorphous incorporated in mesoporous silica

64

2020

NMR

35

2020




Stabilization mechanism of amorphous solid dispersion of carbamazepine/a -glucosyl rutin elucidated by computational
chemistry

35
2020
probucol
35
2020
SEDDS
35
2020
NMR PVP
35

2020




141

2021

-rich

141

2021

Evaluation of inhibitory effect of cyclodextrin derivatives on carvedilol crystallization

141

2021

Eudragit E PO

141

2021




141

2021

141
2021

s , Lynne S. Taylor,
o NMR

141
2021

34

2019




structural evaluation of solid dispersion of carbamazepine and alpha-glucosl rutin by computational chemistry

34

2019

Glibenclamide

34

2019

nifedipine

2019

Nao Kato, Keisuke Ueda, Kenjirou Higashi, Kunikazu Moribe

Effect of lipolysis on emulsion droplet morphology formed by SEDDS formulation

2019




44

2019

nifedipine

44

2019

NMR

25

2019

Zhijing Zhao, Keisuke Ueda, Kenjirou Higashi, Kunikazu Moribe

Effect of the composition of drug/polymer/surfactant ternary solid dispersion on the formation of amorphous probucol
nanoparticle from aqueous dispersion

25

2019




nifedipine

63

2019

nifedipine

25

2019

SEDDS

63

2019

25

2019




Chlorthalidone

63

2019

Polyvinylpyrrolidone chlorthalidone

25

2019

3 probucol

36

2019

Glibenclamide

29

2019




Xiaohan Ma, Keisuke Ueda, Kenjirou Higashi, Kaori Fukuzawa, Etsuo Yonemochi, Kunikazu Moribe

Elucidation of intermolecular interactions between carbamazepine and o -glycosyl rutin in amorphous solid dispersion by
fragment molecular orbital calculation

29

2019




