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 * R2. 4. 1

    

H-7000 TEM
JEM-2100 TEM EDX

S-3000N SEM

S-4300 SEM EDX

S-4800 SEM EDX
DVM 5000

*
*

2590
2639
2589
2574
2514
2588
2566
2957
2930
2869
2500
5531



AFM5300E, AFM5400L

2629
2589
2682
2538
2514
2930

X
Quantera SXM-GS

2631
2511
2574
2538
2686
2819
2509

GCmate II, JMS-700, AMSUN200,JMS-T100LP, AXIMA

Agilent1100-MS-52011LC, nano LC, EXTREMA

2251
2619
2561
2616
2645
2596
2914
2869
2897
3901

JNM-ECA500 JNM-ECX400P JNM-ECZ600R/M1

AVANCE III 600 AVANCE III 800

2649
2251
2619
2616
2600
2596
2914
2897
3901

JES-FA100

EMX Micro-6/1 *

2565
2686
3902



ULTIMA2
X

S8-TIGER

CHN JM-10 JHA102 JMSU10

*

2574
2251
2256
2253
2572
3080
2588
2802
2418
2815
2975
5530

NAC FS501 HyperVision HPV-2A
NAC MEMECAM
FLIR SC7500TEC

LAIRD 3ASH
DG-535

PIV ES1.0-NI1422 TwinsUltra120 VPP-2D

2539
2523
2520
2525
2533
2888

UV-Vis FT-IR FT-IR ReactIR IlluminatIR CD

950
Quantaurus-Tau

PL Quantaurus-QY
FP-8600

BS-60-YS
THz-TDS

NRS-1000

DSC TMA TG-DTA TG-DSC
EXSTAR-6000, NEXTA

*

2573
2251
2253
2589
2629
2681
2706
2616
2588
2607
2596
2686
2924
2888
2914
2897
3903

FPIA-3000
Zetasizer Nano ZS

AR-

2924
2574
2629
2565
2888

X CT Skyscan1172

X FR-E Super Bright

*

2888
2572
2924
2889
2930
2707
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1.

2-1-1.
    

1.
TEM
TEM STEM, EDX

(FE-SEM) EDX
(N-SEM)

(FE-SEM)
X 

H21

S60
H9

S59
H5
H8

H17
H19
H21
H22

R3

H14
H15
H19
R2

H22

H-7000
JEM-2100 EX-220

C

ULTRACUT-UCT
HUS-5GB

  MODEL 656 N
E-102 E-201

Neoc-ST
E-3500

  MODEL 691
  MODEL 601

DWS3242
SC200
CADE-EHS
CT-UVBox

S-4300 EX-220
S-3000N
S-4800

OXFORD Instruments Ultim MAX100

DVM5000
2. SPM H25

AFM5400L
AFM5300E

3. X (XPS/ESCA) H19 Quantera SXM-GS
4. MS

HPLC
  nanoLC

    HPLC

H13
H15

H23
H26
H15
H26
R3

GC-Mate II
JMS-700

JMS-T100LP
AXIMA-Resonance
1100 MS-52011LC
LC-20ADnano

EXTREMA
5. FT-NMR

500 MHz

400 MHz
600 MHz

H14
H18

R3

JNM ECA500
NM-93030CPM
JNM ECX400P
JNM ECZ600R/M1

6. ESR H14 JES FA100



7. ICP-AES H20
H30

ULTIMA2
CEM MARS6

8. X XRF H23 Bruker  AXS S8 TIGER 1kW

MC-4A

9. OEA
H23 J Science Lab JM10

J Science Lab JMA102
J Science Lab JMSU10

10.

PIV

H10
H23

H10

H16

NAC FS501
HyperVision HPV-2A

NAC MEMECAM GX-8
FLIR SC7500TEC

LAIRD 3ASH
NAC DG-535

ES1.0-NI1422

11. UV-Vis
FT-IR
FT-IR

IR
In Situ FT-IR

H22

R1
H14
H15
H22

950
Spectrum100

FT/IR-4700
460Plus

ReactIR 4000
P-2300

12. CD H13 J-820P

13.
Tau

PL QY
FL

H23 Quantaurus-Tau
Quantaurus-QY

FP-8600

14.
H17
H19

BS-60-YS
THz-TDS

15. H14 NRS-1000
16.

DSC
TG/DTA

TMA
TG/DSC

H15

R2

EXSTAR-6000 Series
DSC6200, DSC6100,
TG/DTA6300
TMA/SS6100, TMA/SS6300

NEXTA Series STA300
17.

H22 FPIA-3000
Zetasizer Nano ZS

18.
H22 TA AR-GII G

TA

19.
X CT
X *

H22
H30

Bruker -GU
SmartLab 9 kW



20.
H19 MC5

2-1-2.   

    

1. NMR
800MHz
600MHz

H21 Bruker BioSpin AVANCE III 800
Bruker BioSpin AVANCE III 600

2. X H17 Rigaku FR-E SuperBright

3. ESR H21 Bruker BioSpin EMXmicro



2.

2-2-1.

(MS)

AXIMA Resonance A

JMS-T100LP (AccuTOF LC-plus) B

JMS-700 C
D

JMS- -9) E

nanoLC A

MS-52011LC B

EXTREMA E

FT-NMR
JMN ECX-400p

2
F

JMN ECA-500 NM-93030CPM G

JMN ECZ600R/M1 H

TA AR-

3

I
TA

IR 460Plus, IRT-30
J

FT-IR Spectrum100
EXSTAR-6000 Series:
DSC, TG/DTA, TMA

CD J-820P L
In Situ FT-IR ReactIR 4000

M
FT-IR FT/IR-4700

UV-Vis LAMBDA 950 N
FL   FP-8600 O

PL QY Quantaurus-QY P
Tau Quantaurus-Tau Q

FPIA-3000
R

MC5
Zetasizer Nano ZS

S
P-2300
NRS-1000 T

OEA J-Science Lab
CHN JM10/JAM102/JMSU10/JMR10 U

TEM
JEM-2100 4 V

H-7000 5 W

DVM-5000

6
X

  C
EM

ULTRACUT-UCT
N-SEM S-3000N Y

FE-SEM S-4300 Z



X EX-220

S-4800

6

a
X EX-250 X-act

Neoc-ST
bCT-UVBox

DWS3242
E-102, E-201

c
POLARON SC7640

E-3500

d
MODEL 656N
MODEL 691
MODEL 601

HUS-5GB
SC200

e
CADE-EHS

SPM/AFM AFM5400L, AFM5300E
f

ICP-AES ULTIMA2

7

g
CEM Japan MARS6

X * SmartLab 9 kW h

ESR JES-FA100 i

X XRF Bruker AXS S8 TIGER-MA 1kW
j

MC-4A
X

XPS/ESCA
Quantera SXM-GS k

X CT Bruker -GU l

THz-TDS
8 m

BS-60-YS
NAC FS501

n

FLIR SC7500STEC
HyperVision HPV-2A

NAC HS-4540-2
NAC MEMRCAM GX-8

LAIRD 3ASH
NAC DG-535

PIV ES1.0-NI1422
TwinsUltra120

VPP-2D



2-1. 1

2-2-2. 1

NMR Bruker BioSpin AVANCE III 600 A

Bruker BioSpin AVANCE III 800 B

ESR Bruker BioSpin EMXmicro C

X Rigaku FR-E SuperBright D

2-2. 1



3.

1. 4, 5, 6

1 Å 2 H-7000 JEM-2100

3 S-4300 S-3000N S-4800

H-7000 W 125 kV 6

50 60
2.04 Å

CCD

JEM-2100 LaB6 5
200 kV

2,000 150
1.4 Å CCD

STEM 3
3D X

EDX

S-4300 FEG 0.5 ~
30 kV 20 - 500,000

1.5 nm 15 kV 5.0 nm 1 kV
1 kV

X EX-220

S-3000N
0.3 ~ 30 kV 5 ~

300,000 3.0 nm 25
kV 4.0 nm 25 kV

SEM 270 Pa 2 torr

S-4800 FEG S-4300
X-Y 3

15 kV 1.0 nm 1 kV 2 nm

1 kV 1.4 nm X
(EDS)Ultim MAX100 SEM



Neoc Pro CVD

Neoc

E-3500 SEM Ar

EL TEM 

3 mm TEM

40 µm 5 mm
X-Y

TEM

DWS3242

DVM5000

2D 3D



2. SPM 6
SPM

AFM STM
AFM STM AFM

AFM5400L 8 (20.32 cm) 
×22 mm

FFT
3

AFM5300E 20 mm ×10 mm
-

AFM STM
AFM5300E FFT

3

3. X XPS, ESCA 7
X XPS

AlK MgK X

Li ~ U

Quantera-SXM-GS
0.5 ~ 5 nm

X SEM-EDX



4. 1
Mass Spectrometry

Double-focusing Quadrupole, Q Time-of-Flight, TOF

5

JMS-MSation 700 700
MS

GC/MS
(LC/MS)

EI/CI
FAB
ESI

1 ~ 2,400 60,000

JMS-AMSUN200/GI GC/MS EI/CI > 2,000

GC-Mate II GC-Mate GC/MS
EI/CI
FAB

1 ~ 1,000
5,000 3,000
1,000 500

JMS-T100LP AccuTOF
MS

LC/MS
ESI

DART
TOF 1 ~ 1,200 6,000

AXIMA-Resonance AXIMA
MS

MS/MS
MALDI TOF

100 ~ 12,000
100 ~ 5,000

> 8,000

JMS-MSation 700

(electron ionization, EI) (chemical ionization, CI) 

Gcmate II 
GC/MS

2.5 kV   1 ~ 1,000 1.25 kV 1 ~ 2,000
4 EI, CI, FAB 

AMSUN200 (K9) GC
GC/MS 4

m/z

1 ~ 1,000



JMS-T100LP (AccuTOF LC-plus) ESI
DART 

DART 

AXIMA-Resonance MALDI

337 nm ~ 100 
nm nsec

QIT
QIT

MS

Agilent 1100 series MS-52011LC
190 ~ 600 nm 280 ~ 900 nm

1.00 ~ 1.75 5 ~ 55ºC 
AccuTOF

LC/MS

AXIMA-Resonance nanoLC
AXIMA-nanoLC

MS
HPLC 0 ~ 5,000 nL/min 1 nL 

step

JASCO EXTREMA
PDA 190 ~ 900 nm 200 ~ 900 nm

5. FT-NMR 2
nuclear magnetic resonance, NMR

3 FT-NMR



ECA500

ECA500 1H 13C DEPT COSY
Pulsed Field Gradient, PFG 2 

NMR HMBC HMQC TOCSY DOSY

1H
NMR NM-93030CPM

11.74 T

ECZ600R/M1
14.09 T NMR

NMR
; ROYAL HFX ECA, 

ECX 2 2
3 13C

1H, 19F
3.2 mm MAS

MAS

ECX-400P 1H 13C DEPT COSY
Pulsed Field Gradient, PFG 2 

NMR HMBC HMQC TOCSY DOSY

ECA-600
9.39 T

6. ESR 7
Electron Spin Resonance ESR

ESR

unpaired electron



JES-FA100 Windows

"AUTOTUNE" 

2 ESR

7. ICP-AES 7

Inductively Coupled Plasma-Atomic Emission Spectrometry, ICP-

AES

70

ICP Ar

ULTIMA2 Ar
75

106

1 1 ml 2
Advantec 

RFD250NB MARS6

MARS6

iWave

8. XRF 7

X X

X X-ray Fluorescence, XRF

X

XRF

B U 10 eV



S8 TIGER X
X

ppb
± 0.0001º

1,2000º/min

2 

9. OEA 3

H2O CO2 N2

Organic Element Analyzer, OEA H2O CO2 N2

C H N

CHN Analyzer MICRO CORDER JM-10
JMSU10 JMA102 JM-10

H2O CO2 N2

C H N 
JMSU10 JMA102 20

10.

ns

-

2

HyperVision HPV-2A

MEMECAM GX-8 SC7500TEC 1

HyperVision HPV-2A
100 / 100

312 ×260 8.1 10 bit
USB BMP AVI JPEG TIFF format



MEMECAM GX-8 1280 × 1024 2916 /
1024×768 4628 / 60 /
16 × 4 ISO20000

5000 F C

PC

FLIR SC7500TEC 1.5 µm ~ 5. 1 µm InSb
3.5 µm ~ 5.0 µm

320 × 256 380 /
20000 / 64 × 4

LAIRD 3ASH 1280×1024 2916 /
1024 × 768 4628 / 60 /
16 × 4 ISO20000

5000

PC

DG-535 4 2
5 ps

50 ps

11. 3

UV-Vis

200 ~ 700 nm

d-d - * 



Lambda950 175 nm

SN 500 nm 0.00005 Abs
UV WinLab

FT-IR

Infrared spectroscopy, IR 5,000 300 cm-1

IR FT-IR

2

IR

Spectrum100

HATR

IR 460Plus

µm

ATR

ReactIR 4000 6 mm



RT/IR-4700 SN

7800 350 cm 1 SN 25000:1
Ge

45º

III Polarimeter

optical rotation

dextrose

dexter levulose levo

P-2300 -

2 589, 578, 546, 436, 365
m

12. CD spectrometer 3

Circular 

Dichroism, CD

CD



J-820P
2

CD
CD

13. 3
Photoluminescence, PL

fluorescence phosphorescence

Quantaurus-Tau ~
PL

EL
FRET LED

Quantaurus-QY

PL
1

PF-8600

SCS

14. 8

THz



THz

THz-TDS THz

2 3

< 10 µm

BS-60YSAISIN 3B
780 nm 1,560 nm 2

< 100 fs > 20 mW 50 ± 2 
MHz 2.5 ± 0.5 mm 780 
nm 4.0 ± 1.0 mm 1,560 nm

SMA

15. LRS 3

Laser Raman Spectroscopy, LRS

in-situ

NRS-1000 532 nm
I

JIS
CCD 532 nm 100 ~ 
8,000 cm-1

1 µm

16. EXSTAR-6000 Series 3



EXSTAR-6000 Series

differential scanning calorimetry, DSC thermo-

gravimetry/differential thermo-analysis, TG/DTA thermomechanical analyzer, TMA

DSC
DSC6100 -150 ~ 500ºC

DSC6200
-150 ~ 725ºC

TG/DSC

NEXTA STA300

TG 10 µg

TMA

TMA/SS6100 TMA/SS6300

17. 3

FPIA-3000 Zetasizer Nano ZS



FPIA-3000

0.5 µm ~ 160 µm
0.25 µm ~ 300 µm

36 2

Zetasizer Nano ZS
non-invasive backscatter, NIBS 2

1

18. 3

Rheometrics AR-

Dynamic viscoelasticity Measuring Apparatus, DMA Q800 KG

AR-G2 KG

DMA Q800 KG

2



19. 7

X CT X

X CT -GU

X

SmartLab

SKYSCAN 1172-GU

X 
X CT

1 µm
NRecon Instarecon

SmartLab

/
Rietveld

m1. NMR

2 NMR

AVANCE III 800

16
18.8 T 800 MHz 1H 13C 15N 2H 

1H



AVANCE III 600

14.0 
T 600 MHz 1H 13C 15N 31P 2H 

1H

m2. X XRD

X X

X X

, XRD XRD X

X

FR-E SuperBright

~ 0.5 mm

m3. ESR

ESR

EMXmicro



3

1.

2021

4 6

2. 1
2. 2



2.

1

1

2

3

4 2

5

6

2

3

8

9 3



2

10 1

2 4

4

11

12

16 4 1

17 4 1

18 4 1

20 5 1

22 4 1

22 11 1

30 4 1



1

1, 2, 3, 4
5, 6

(TEM)

JEM-2100
(STEM , EDX )

3

9:00 16:30
17:00

9:00

H-7000

(SEM)

S-4300 (EDX )

S-4800 (EDX )

3 9:00 17:00

SEM-3000N (N-SEM)

CT-UVBox
9:00 17:00

3

9:00 17:00

(SPM)

AFM5400L
AFM5300E 9:00 17:00



X
(XPS)

3
9:00 17:00

(MS)

GC-M
JMS-700

AccuTOF
AXIMA

9:00 17:00

(HPLC)

Agilent1100
nanoLC
EXTREMA

9:00 20:00

(FT-NMR)

JNM ECA 500
JNM ECX400P
JNM ECZ600R/M1

9:00 20:00
JNM ECA 500
NM-93030CPM

(ESR)

(ICP-AES)
(MARS6)

9:00 17:00

X (XRF)

(OEA)

(UHC)

9:00 17:00
1 1

2

2 (4 9 )

1 (10 3 )
(HV)

(PG)

9:00 17:00
1 1

2

PG



(TC)

9:00 17:00
1 1

2

2 (4 9 )

1 (10 3 )

(UV-Vis) 9:00 17:00

(FT-IR)
9:00 17:00In Situ

9:00 17:00

(CD) 9:00 17:00

Tau

9:00 17:00
PL

QY

FL

9:00 17:00
1 1

2

9:00 17:00

9:00 17:00

(DSC, TMA,
TG/DTA)

9:00 17:00

9:00 17:00



X
CT

( )

( )

3
9:00 17:00

1
2 6 5 6
3

4 3
5 17:00 16:00
6 2

1, 2, 3 4

(FT-NMR)
9:00 17:00

(ESR) 9:00 17:00

X
(XRD)

( )
( )

9:00 17:00

1
2 6 5 6
3

4 17:00 16:00



2

1

2

3

4





4.

  

JMS-700, JMS- AccuTOF, , AXIMA, NanoLC

FT-NMR  400 600 MHz
FT-NMR  500 MHz

UV
,

CD
DSC TG/DTA TMA

Illuminat IR, React IR
PL

TEM

TEM

SEM4800, SEM4300, SEM3000

SPM

ESR
X Quantera

ICP-AES
MARS6

X CT
X XRF

X SmartLab

        

        



FT-NMR  600 MHz
FT-NMR  800 MHz

ESR

X

        

        



3.

)



1



1, 2

TEM 1 42,000

SEM 1 20,000

1 21,000

SPM 1 10,000

X Quantera-SXM

4 40,000

1 21,000

1 30,000

24 30,000

H-NMR 1 22,000

C-NMR 1 30,000

2D NMR COSY 1 43,000

ESR 1 10,000

ICP 1 (5 ) 20,000

1 4,000

X XRF 1 21,000

0,000OEA 1 21,000

1 31,000

1 21,000

1 21,000

1 21,000

24 33,000

1 19,000

1 21,000

Tau 1 21,000

PL QY 1 21,000

1 21,000

1 21,000

1 21,000



1 20,000

1 20,000

1 14,000

1 14,000

X CT 1 41,000

AVANCE III 800 

H- NMR 1 53,000

C-NMR/2D NMR 1 77,000
3D NMR 1 204,000

AVANCE III 600 

H- NMR 1 32,000
C-NMR/2D NMR 1 46,000

3D NMR 1 135,000
ESR 1 10,000

( 1)
( 2)







4.

(1)

(2)

(3)

(4)

(5)

(6)



     

        

  

FAX

   

        

×



2

      

  

  

6

10 9



4

1. 2021

4-1-1. 

1-1 JEM-2100 22 2 26
  

1 0 0 50 0 0 0 3 0 2 0 56 
0 0 0 140 0 0 0 0 0 0 0 140 
0 0 0 363 0 0 0 0 0 0 0 363 

0.0 0.0 0.0 595.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 595.0 

1-2 H-7000 21 5 12
  

0 0 10 39 5 0 0 0 0 0 35 89 
0 0 0 10 3 0 0 0 0 0 9 22 
0 0 0 19 4 0 0 0 0 0 24 47 

0.0 0.0 0.0 29.5 12.0 0.0 0.0 0.0 0.0 0.0 56.5 98.0 

1-3 S-4300 15 3 5
  

8 0 0 239 13 1 0 5 0 9 11 286 
1 0 0 372 40 0 0 0 0 3 1 417 
1 0 0 1195 95 0 0 0 0 10 1 1,302 

1.0 0.0 0.0 1239.5 85.0 0.0 0.0 0.0 0.0 15.0 2.0 1,342.5 

1-4 S-4800 20 3 27
  

1 0 10 226 11 0 0 5 0 7 11 271 
1 0 51 651 4 0 24 1 0 83 0 815 
1 0 152 2534 23 0 97 3 0 332 0 3,142 

3.0 0.0 169.5 2382.5 11.5 0.0 70.5 2.5 0.0 202.0 0.0 2,841.5 

1-5 S-3000N 16 3 2
  

1 0 0 135 6 0 0 3 0 0 0 145
3 0 0 17 4 0 0 0 0 0 0 24 
9 0 0 59 15 0 0 0 0 0 0 83 

9.5 0.0 0.0 89.0 11.0 0.0 0.0 0.0 0.0 0.0 0.0 109.5 

1-6 DVM5000 22 11 10
  

1 0 0 66 0 0 0 3 0 0 0 70 
0 0 0 107 2 0 0 0 0 0 0 109 
0 0 0 481 9 0 0 0 0 0 0 490 

0.0 0.0 0.0 142.5 2.0 0.0 0.0 0.0 0.0 0.0 0.0 144.5 



2 AFM-5300, AFM5400
  

1 0 0 117 5 0 0 2 0 0 21 146 
0 0 0 84 123 0 0 5 0 0 8 220 
0 0 0 203 361 0 0 5 0 0 17 586 

0.0 0.0 0.0 343.0 528.5 0.0 0.0 14.0 0.0 0.0 29.0 914.5 
26 3 27

3 X Quantera SXM-GS 19 12 21
  

0 0 0 162 0 0 0 0 0 2 8 172 
0 0 0 274 0 0 0 0 0 0 0 274 
0 0 0 981 0 0 0 0 0 0 0 981 

0.0 0.0 0.0 3696.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3,696.0

4-1 JMS-700   16 1 19
  

7 0 0 40 19 0 5 0 0 0 0 71 
44 0 0 58 0 0 1 0 0 0 0 103 

380 0 0 435 0 0 1 0 0 0 0 816 
28.5 0.0 0.0 112.5 0.0 0.0 1.0 0.0 0.0 0.0 0.0 142.0 

4-2 JMS- 16 1 19
  

0 0 10 28 11 0 0 0 0 2 0 51 
0 0 0 2 42 0 0 0 0 0 0 44 
0 0 0 2 63 0 0 0 0 0 0 65 

0.0 0.0 0.0 7.5 181.5 0.0 0.0 0.0 0.0 0.0 0.0 189.0 

4-3 GC-mate 16 3 31
  

0 0 0 2 4 0 0 0 0 0 0 6 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4-4 Agilent1100 16 3 22
  

5 0 10 0 17 0 5 0 0 0 0 37 
10 0 0 0 80 0 0 0 0 0 0 90 

319 0 0 0 940 0 0 0 0 0 0 1,259 
80.0 0.0 0.0 0.0 906.0 0.0 0.0 0.0 0.0 0.0 0.0 986.0

4-5 AccuTOF LC-PLUS JMS-T100LP 23 6 29
  

3 0 0 65 47 0 5 3 2 0 0 125 
1 0 0 146 108 0 1 0 0 0 0 256 

11 0 0 662 255 0 2 0 0 0 0 930 
2.0 0.0 0.0 257.5 239.0 0.0 1.0 0.0 0.0 0.0 0.0 499.5 



4-6 AXIMA-Resonance 26 9 1
  

0 0 0 52 47 0 5 3 0 0 0 107 
0 0 0 62 194 0 7 0 0 0 0 263 
0 0 0 203 1325 0 19 0 0 0 0 1,547 

0.0 0.0 0.0 76.0 306.0 0.0 9.0 0.0 0.0 0.0 0.0 391.0

4-7 nanoLC LC-20ADnano 26 9 1
  

0 0 0 3 0 0 5 0 0 0 0 8

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5-1 JNM-ECX400P 19 3 28
  

7 0 0 109 46 0 5 3 0 2 0 172 
250 0 0 995 428 0 35 0 0 0 0 1708 

2105 0 0 1634 750 0 41 0 0 0 0 4,530 
271.5 0.0 0.0 1018.0 430.0 0.0 19.0 0.0 0.0 0.0 0.0 1,738.5

5-2 JNM-ECA600 19 3 28
  

10 0 0 104 44 0 5 3 0 2 0 168 
112 0 0 190 460 0 18 0 0 0 0 780 
353 0 0 333 868 0 73 0 0 0 0 1,627 

79.5 0.0 0.0 239.5 1583.0 0.0 79.0 0.0 0.0 0.0 0.0 1,981.0 

5-4 JNM-ESA500 16 2 27
  

10 0 0 110 44 0 5 3 0 0 0 172 
140 0 0 707 292 0 0 0 0 0 0 1139 
508 0 0 1839 568 0 0 0 0 0 0 2,915 

107.5 0.0 0.0 415.5 360.5 0.0 0.0 0.0 0.0 0.0 0.0 883.5 

5-5 JNM-ESA500 16 2 27
  

0 0 0 7 2 0 0 0 0 2 0 11 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 JES-FA100 16 2 27
  

0 0 0 97 3 0 0 0 0 0 0 100 
0 0 0 24 0 0 0 0 0 0 0 24 
0 0 0 54 0 0 0 0 0 0 0 54 

0.0 0.0 0.0 119.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 119.5



7 ULTIMA2 20 10 15
  

8 0 0 28 23 0 0 3 0 5 12 79 
35 0 0 61 34 0 0 0 0 0 13 143 

1286 0 0 2012 2299 0 0 0 0 0 216 5,813 
250.0 0.0 0.0 288.0 258.5 0.0 0.0 0.0 0.0 0.0 100.5 897.0

8-1  X S8 TIGER AXS 24 3 30
  

1 0 0 97 0 0 0 0 0 7 0 105 
0 0 0 79 1 0 0 0 0 0 0 80 
0 0 0 218 1 0 0 0 0 0 0 219 

0.0 0.0 0.0 115.5 2.0 0.0 0.0 0.0 0.0 0.0 0.0 117.5 

8-2  tanax- AXS
  

1 0 0 97 0 0 0 0 0 7 0 105 
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

8-3  MC-4A AXS 24 3 30
  

1 0 0 97 0 0 0 0 0 7 0 105 
0 0 0 2 0 0 0 0 0 0 0 2 
0 0 0 160 0 0 0 0 0 0 0 160 

0.0 0.0 0.0 384.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 384.0

9 CHN JM10 23 8 4
  

12 0 0 56 2 0 5 0 0 0 0 75 
14 0 0 15 10 0 0 0 0 0 0 39 

363 0 0 216 99 0 0 0 0 0 0 678 
159.0 0.0 0.0 155.0 56.5 0.0 0.0 0.0 0.0 0.0 0.0 370.5 

10

PIV 11 3 19
23 7 1

  

0 0 0 47 1 0 0 0 0 0 0 48 
0 0 0 30 0 0 0 0 0 0 0 30 
0 0 0 6570 0 0 0 0 0 0 0 6,570 

0.0 0.0 0.0 15768.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15,768.0 

24 3 30



11-1 950 UV/VIS/NIR 23 4 6
  

2 0 0 126 12 0 5 3 0 2 0 150 
2 0 0 51 10 0 0 0 0 0 0 63 
3 0 0 226 48 0 0 0 0 0 0 277 

4.0 0.0 0.0 138.5 12.5 0.0 0.0 0.0 0.0 0.0 0.0 155.0

11-2 Spectrum100 FT-IR 23 3 22
  

6 0 0 132 14 0 5 3 0 0 0 160 
1 0 0 32 2 0 0 4 0 0 0 39 

14 0 0 141 13 0 0 4 0 0 0 172 
1.5 0.0 0.0 45.0 5.0 0.0 0.0 75.0 0.0 0.0 0.0 126.5 

11-3 -IR 460PLUS 15 1 10
  

4 0 0 60 2 0 5 0 0 0 0 71 
47 0 0 8 0 0 3 0 0 0 0 58 

405 0 0 12 0 0 6 0 0 0 0 423 
73.0 0.0 0.0 13.5 0.0 0.0 2.5 0.0 0.0 0.0 0.0 89.0

11-4 In Situ ReactIR 4100 F-GU 16 3 24
  

0 0 0 0 2 0 0 0 0 0 0 2 
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

11-5 P-2300 23 3 1
  

0 0 0 11 19 0 5 0 0 0 0 35 
0 0 0 16 23 0 1 0 0 0 0 40 
0 0 0 53 67 0 3 0 0 0 0 123 

0.0 0.0 0.0 22.5 59.0 0.0 1.0 0.0 0.0 0.0 0.0 82.5

11-6 FT_IR  (FT-IR4700 )   31 10 1
  

0 0 0 28 20 1 0 3 0 0 0 52
0 0 0 15 52 11 0 0 0 0 0 78
0 0 0 61 2096 0 0 0 0 0 0 2,157 

0.0 0.0 0.0 34.5 152.5 36.0 0.0 0.0 0.0 0.0 0.0 223.0 

12 CD J-820P 14 3 18
  

0 0 6 30 43 0 0 3 0 0 11 93 
0 0 0 23 22 0 0 0 0 0 16 61 
0 0 0 64 113 0 0 0 0 0 80 257 

0.0 0.0 0.0 164.5 95.5 0.0 0.0 0.0 0.0 0.0 67.0 327.0 



13-1 Quantaurus-Tau 23 8 26
  

0 0 0 74 0 0 0 0 0 0 5 79
2 0 0 59 0 0 2 0 0 0 0 63 
3 0 0 193 0 0 2 0 0 0 0 198 

4.0 0.0 0.0 155.0 0.0 0.0 8.0 0.0 0.0 0.0 0.0 167.0 

13-2 PL Quantaurus-QY 23 8 26
  

0 0 0 74 0 0 0 0 0 0 5 79 
1 0 0 66 0 0 1 0 0 0 1 69 
2 0 0 230 0 0 0 0 0 0 1 233 

0.5 0.0 0.0 159.0 0.0 0.0 0.5 0.0 0.0 0.0 3.0 163.0

13-3 FP-8600 23 8 2
  

0 0 0 69 0 0 5 3 0 0 0 77 

2 0 0 168 0 0 1 0 0 0 0 171 

3 0 0 642 0 0 1 0 0 0 0 646 

4.0 0.0 0.0 272.0 0.0 0.0 2.5 0.0 0.0 0.0 0.0 278.5 

14-1 BS-60-YS 18 3 3
  

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

14-2 THz-TDS 18 3 3
  

0 0 0 2 0 0 0 0 0 0 0 2

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

15 NRS-1000 15 3 25
  

0 0 0 110 0 0 0 0 0 0 0 110 
0 0 0 97 0 0 1 0 0 0 0 98 
0 0 0 280 0 0 2 0 0 0 0 282 

0.0 0.0 0.0 185.5 0.0 0.0 1.5 0.0 0.0 0.0 0.0 187.0

16 EXSTAR-6000 16 3 19
  

3 0 0 80 15 0 0 0 0 7 5 110 
4 0 0 143 87 0 0 0 0 0 3 237 

27 0 0 221 224 0 0 0 0 0 7 479 
18.5 0.0 0.0 965.5 444.0 0.0 0.0 0.0 0.0 0.0 18.5 1,446.5 



17-1 FPIA 22 9 30
  

0 0 0 23 2 0 0 0 0 2 0 27 
0 0 0 8 102 0 0 0 0 0 0 110 
0 0 0 35 923 0 0 0 0 0 0 958 

0.0 0.0 0.0 28.5 321.5 0.0 0.0 0.0 0.0 0.0 0.0 350.0

17-2 Zetasizer Nano ZS 22 9 30
  

0 0 0 60 28 0 0 0 0 2 21 111 
0 0 0 45 46 0 0 0 0 0 53 144 
0 0 0 144 267 0 0 0 0 0 189 600 

0.0 0.0 0.0 158.0 105.5 0.0 0.0 0.0 0.0 0.0 158.5 422.0

18-1 AR- G TA 23 3 31
  

0 0 0 62 7 0 0 0 0 6 0 75 
0 0 0 45 134 0 0 0 0 0 0 179 
0 0 0 153 872 0 0 0 0 0 0 1,025 

0.0 0.0 0.0 132.5 523.5 0.0 0.0 0.0 0.0 0.0 0.0 656.0

18-2 G TA 23 3 31

19 X CT S -GU 22 11 5

*

( )

  

0 0 0 62 7 0 0 0 0 6 0 75 
0 0 0 41 3 0 0 0 0 9 0 53 
0 0 0 108 12 0 0 0 0 40 0 160 

0.0 0.0 0.0 286.0 14.0 0.0 0.0 0.0 0.0 96.0 0.0 396.0 

  

1 0 5 59 22 0 0 5 0 6 2 100 
0 0 0 122 416 0 0 3 0 24 0 565 
0 0 0 118 1409 0 0 3 0 72 0 1,602 

0.0 0.0 0.0 519.0 1812.0 0.0 0.0 7.0 0.0 218.5 0.0 2,556.5 



4-1-2. 
1-1 Bruker Biospin AVANCE 600 23 4 1

  

0 0 5 0 41 0 5 3 2 0 37 93 
0 0 1 0 80 0 41 0 0 0 0 122 
0 0 1 0 84 0 34 0 0 0 0 119 

0.0 0.0 9.0 0.0 809.0 0.0 604.5 0.0 0.0 0.0 0.0 1,422.5 

1-2 Bruker Biospin AVANCE 800 23 4 1
  

0 0 5 0 40 0 5 10 2 0 21 83 
0 0 36 1 48 0 26 34 0 0 22 167 
0 0 173 1 104 0 65 48 0 0 35 426 

0.0 0.0 243.0 1.5 472.0 0.0 407.0 384.5 0.0 0.0 38.0 1,546.0 

2 X Rigaku FR-E SuperBright ) 23 4 1
  

0 0 0 8 12 3 0 3 0 0 0 26 
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3 ESR Bruker Biospin EMXmicro 23 4 1
  

0 0 5 32 0 0 0 3 0 0 0 40 
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

( )



2.

1) 2021

(1)

(2)

(3)

(4)

(5)

4-2-1.
*

SPM
4 21 17

X 4 21 10

4 28 11

4 28 11

4 20 6

ULTIMA2, S8-TIGER, CHN JM-10 4 20 15

4 23 10

4 22 15

4 22 7

X Skyscan1172, FR-E Super Bright 4 23 7

* 1

2) 2021

3 10 15

1

2

3

4

5

4

NW WG



6

3)

2021 SEM TEM SPM (stream )

290

SEM TEM

SPM   

2021 37

2021 8 19 WEB

10

2021 38

SEM ZigZag EDX

2021 12 1 10 00 ~ 12 3 12 00

123

4)

6

75

2

7

AFM 9

PL 2

2

1

2

106

5)



CFA 2022 3 1 5

6)

18

https://www1.gifu-u.ac.jp/~lsrc/dia/index.html

. 4 2 2 .



3.

1. N. Oka , Stereoselective synthesis of 1,2-cis-glycosyl sulfones and their
application in one-pot Julia olefination for the synthesis of exo-glycals, Eur. J. Org. Chem., 2021, 5922-
5933 (2021) (MS, NMR)

2. N. Oka , Synthesis of xanthosine 2-phosphate diesters via
phosphitylation of the carbonyl group, Bioorg. Med. Chem. Lett., 54, 128439 (2021) (MS, NMR)

3. N. Oka , Serendipitous one-step synthesis of cyclopentene
derivatives from 5 -deoxy-5 -heteroarylsulfonylnucleosides as nucleoside-derived Julia-
reagents, J. Org. Chem., 86, 16684 (2021) (MS, NMR)

4. , H. Watanabe, X. Zhu, One-pot preparation of (E)- -unsaturated aldehydes by a Julia-
reaction of 2,2-dimethoxyethy PT sulfone followed by acid hydrolysis, J. Org. Chem., 86,

6969-6973 (2021) (MS, NMR)
5. S.W. Hyun, A. Imamura, H. Ishida , The sialidase NEU1

directly interacts with the juxta membranous segment of the cytoplasmic domain of mucin-1 to inhibit
-Akt signaling, J. Biol. Chem., 297, 101337 (2021) (NMR)

6. M. Sai, Potassium base-promoted diastereoselective synthesis of 1,3-diols from allylic alcohols and
aldehydes through a tandem allylic-isomerization/aldol–tishchenko reaction, Chem. Asian. J., 16, 4053-
4056 (2021) (NMR)

7. M. Sai, -catalyzed michael additions of allylic alcohols to -unsaturated
amides: scope and mechanistic insight, Adv. Synth. Catal., 363, 3585-3591 (2021) (NMR)

8. M. Sai, A tetraarylpyrrole-based phosphine ligand for the palladium-catalyzed amination of aryl chlorides,
Adv. Synth. Catal., 363, 5422-5428 (2021) (NMR)

9. H. Fukuo, T. Suzuki, J. Shimabukuro, , H.-N. Tanaka, A. Imamura, H. Ishida, H. Ando,
Synthesis of diverse seleno-glycolipids via the transacetalization of selenoacetals, Eur. J. Org. Chem., 40,
5455-5467 (2021) (NMR)

10. A. Alborzian Deh Sheikh, C. Akatsu, H.H.M. Abdu-Allah, Y. Suganuma, A. Imamura, H. Ando, H.
Takematsu, H. Ishida, T. Tsubata, The protein tyrosine phosphatase SHP-1 (PTPN6) but not CD45
(PTPRC) is essential for the ligand-Mediated regulation of CD22 in BCR-ligated B cells, J. Immunol.,
206, 2544-2551 (2021) (NMR)

11. omura, H. Ando
Nyholm, J.P. Slotte, M. Murata, FRET detects lateral interaction between transmembrane domain of EGF
receptor and ganglioside GM3 in lipid bilayers, Biochim. Biophys. Acta. Biomembr., 1863, 183623
(2021) (NMR)

12. E. Ishikawa, S. Haji, N. Okahashi, M. Takahashi, Y. Izumi, A. Imamura
Takato, H. Ishida, S. Nagai, P. Illarionov, B.L. Stocker, M.S.M. Timmer, D.G. M. Smith, S.J. Williams,
T. Bamba, T. Miyamoto, M. Arita, B.J. Appelmelk, S. Yamasaki, Helicobacter pylori metabolites
exacerbate gastritis through C-type lectin receptors, J. Exp. Med., 218, 1 (2021) (NMR)

13. , H. Ando, Y.
with psychiatric disorders causes impaired

cholesterol trafficking, J. Biol. Chem., 296, 100166 (2021) (NMR)
14. A. Imamura, H. Ishida, C.W. Cairo, S.P.

Atamas, S.E. Goldblum, Therapeutic effect of neuraminidase-1–selective inhibition in mouse models of
bleomycin-induced pulmonary inflammation and fibrosis, J. Pharmacol. Exp. Ther., 376, 136-146
(2021) (NMR)

15. A.M. Vibhute, , H.-N. Tanaka, A. Imamura, H. Ando, Advanced chemical methods for
stereoselective sialylation and their applications in sialoglycan syntheses, Chem. Rec., 21, 1-31 (2021)
(NMR)

16. P.-Y. Wong, A. Takeno, S. Takahashi, S.-W. Phang, A. Baharum, Crazing effect on the bio-based
conducting polymer film, Polymers, 13, 10.3390/polym13193425 (2021) (SEM)

17. Y. Ikeda, H. Hamano, Y. Horinouchi, L. Miyamoto, T. Hirayama, H. Nagasawa, T. Tamaki,
Tsuchiya, Role of ferroptosis in cisplatin-induced acute nephrotoxicity in mice, J. Trace Elem. Med.
Biol., 67, 126798 (2021) (PL )

18. A. Mukaimine, T. Hirayama, H. Nagasawa, Asymmetric bismuth-rhodamines as an activatable



fluorogenic photosensitizer, Org. Biomol. Chem., 19, 3611-3619 (2021) (PL
)

19. , S. Hattori, T. Maruyama, M. Ebihara, T. Murai, Synthesis of 5-H thiazoles via
thioamide dianions and thioformamides: pyridylmethyl group on the nitrogen atom of thiazole promotes
the formation of 5-H thiazoles. Heterocycles, 103, 258-266 (2021) (MS, NMR)

20. T. Maruyama, T. Murai, Boron complexes of thiazole-bridged 1,5-bidentate nitrogen ligands:
synthesis and acid-responsive photophysical properties, Org. Biomol. Chem.,19, 6804-6811 (2021) (MS, NMR)

21. T. Murai, R. Wada, K. Iwata, Y. Maekawa, K. Kuwabara, M. Minoura, Primary phosphines and
phosphine oxides with a stereogenic carbon center adjacent to the phosphorus atom: synthesis and anti-
Markovnikov radical addition to alkenes, Organics, 2, 395-403 (2021) (MS, NMR)

22. , M. Nakazawa, J. Lee, R. Naoi, M. Tachikawa, T. Inuzuka, ,
Synthesis of near-infrared absorbing and fluorescent bis(pyrrol-2-yl)squaraines and their halochromic
properties, Org. Chem. Front. 8, 6226-6243 (2021) (NMR, , PL , 

, MS)
23. , T. Inuzuka, H. Wasada,

Perfluorophenyl-perfluorophenyl stacking-promoted aggregation-induced emission enhancement of
crystalline 5-aryloxy-3H-indole, Eur. J. Org. Chem., 9, 1344-1350 (2021) (NMR, ,
PL , )

24. , T. Inuzuka, , Highly diastereo- and enantioselective
organocatalytic synthesis of trifluoromethylated erythitols based on the in situ generation of unstable
trifluoroacetaldehyde, Org. Biomol. Chem. 19, 4487-4493 (2021) (NMR)

25. -H. Lee, T. Inuzuka, T. Nakamura, M.
Sakamoto, Y. Nakayama, M. Hiramoto, M. Takahashi, Influence of N-substituents on photovoltaic
properties of singly bay-linked dimeric perylene diimides, Chem. Eur. J., 27, 14081-14091 (2021) (MS)

26. T. Sengoku, D. Ogawa, H. Iwama, T. Inuzuka, H. Yoda, A heavy-metal-free desulfonylative Giese-type
reaction of benzothiazole sulfones under visible-light conditions, Chem. Commun., 57, 9858-9861
(2021) (MS)

27. T. Inuzuka Sakamoto, M. Takahashi, 5,11-
Diazadibenzo[hi,qr]tetracene: synthesis, properties, and reactivity toward nucleophilic reagents, Chem.
Eur. J., 27, 8951-8955 (2021) (MS)

28. T. Inuzuka, S. Omura, D. Uemura, Structure–activity relationship study of the
anti obesity natural product yoshinone A, Chirality, 33, 226-232 (2021) (NMR)

29. T. Inuzuka
M. Takahashi, Curved perylene diimides fused with seven-membered rings, Chem. Asian J., 16, 690-695
(2021) (MS)

30.
Mitsunaga, H. Tanaka, Ellagitannins from Rosa roxburghii suppress poly(I:C)-induced IL-8 production
in human keratinocytes, J. Nat. Med., 75, 623-632 (2021) (NMR)

31. , T. Mitsunaga, New benzoic acid and caffeoyl derivatives with
anti-inflammatory activities isolated from leaves of Ilex kaushue, Nat. Prod. Res., 12,1-9 (2021) (NMR)

32. , M. Yoshida O. Sakurada, , Tensile properties of cristobalite-
filled epoxy resin, J. Appl. Polym. Sci., 138, app.50410(1-12) (2021) (SEM, TG)

33. H. ka, A. Hirata, H. Okada

- intraductal papillary
neoplasm of the bile duct and its associated carcinomas. Cell. Rep., 34, 108772 (2021) (SEM)

34. S. Sampei, H. Okada

glycocalyx disorders may be
associated with extended inflammation during endotoxemia in a diabetic mouse model. Front Cell. Dev.



Biol., 9, 623582 (2021) (SEM)
35. S. Kutsumizu, A. Kawafuchi, Y. Yamamura, T. Udagawa, T. Otaki, M. Masuda, Y. Miwa, and K. Saito,

Stabilization of bicontinuous cubic phase and its two-sided nature produced by use of siloxane tails and
introduction of molecular nonsymmetry, Chem. Eur. J., 27, 10293-10302 (2021) (CHO)

36. H. Ueda, R. Fukuta, T. Ohno, A. Moriyama, T. Himaki, H. Iwahashi, H. Moritomi, Assessment of
biological effects and harm to Japanese medaka due to carbonized carbon fibers generated by a pyrolysis
carbon fiber recycling process, J. Mater. Cycles Waste Manag., 23, 1071-1080 (2021) NGS

37. F. Ito, R. Niwa, Y. Syaputri, Y. Ikagawa, T. Mizuno, M. Horie, H. Iwahashi, Draft genome sequence of
Lactiplantibacillus pentosus AWA1501, isolated from Awa-bancha, Microbiol. Resour. Announc., 10,
e00518 (2021) (NGS)

38. P. Pumkaeo, J. Takahashi, H. Iwahashi, Detection and monitoring of insect traces in bioaerosols, PeerJ,
9, e10862H (2021) NGS

39. S. Yolani, R. Niwa, H. Iwahashi, Effect of pH and salinity on lactic acid production and multiplication of
plantaricin plasmid genes of Lactobacillus plantarum COY 2906 isolated from virgin coconut oil. Res. J.
Biotechnol., 16, 1-8 (2021) (NGS)

40. Y. Fukawa, Y. Mizuno, , , T. Yoshida, Novel (S)-selective hydrolase from
Arthrobacter Catalysts, 11, 809 (2021) (NMR)

41. M.M. Rahman, S. Takashima, Y. Inoshima, Putative
internal control genes in bovine milk small extracellular vesicles suitable for normalization in quantitative
real time-polymerase chain reaction, Membranes, 11, 933 (2021) (TEM)

42. M.M. Rahman, S. Takashima, Y. Inoshima, Comprehensive
proteomic analysis revealed a large number of newly identified proteins in the small extracellular vesicles
of milk from late-stage lactating cows, Animals, 11, 2506 (2021) (TEM)

43. M.M. Rahman, S. Takashima, Y. Inoshima,
Sci.

Rep, 11, 2951 (2021) (TEM)
44. M. Jason, T. Wega, Triyono, , F.D. Ayu, Hydrochloric acid and/or sodium hydroxide-modified

zeolite y for catalytic hydrotreating of -cellulose bio-oil, Indones. J. Chem., 21, 787-796 (2021) (SEM,
IR, CHO)

45. M. , Synthesis of selenated tetracyclic indoloazulenes via iodine
and diorganyl diselenides, Org. Biomol. Chem., 19, 3199-3206 (2021) (MS, NMR, IR)

46. T. Itoh, S. Fujita, , T. Hashizume, Citrulluside H and citrulluside T from young watermelon
fruit attenuate ultraviolet B radiation-induced matrix metalloproteinase expression through the
scavenging of generated reactive oxygen species in human dermal fibroblasts, Photodermatol.
Photoimmunol. Photomed., 37, 386-394 (2021) (MS, NMR, IR)

47. , M. Ninomiya, L.M.M. Myint, A.
Nishina, Effect of compounds from Moringa oleifera Lam. on in vitro non-alcoholic fatty liver disease
(NAFLD) model system, Chem. Biodivers., 18, e2100243 (2021) (MS, NMR, IR)

48. A.D. Sonawane, , Organocatalysed synthesis of selenium containing scaffolds, Curr.
Organocatalysis, 8, 5-26 (2021) (MS, NMR, IR)

49. A.D. Sonawane, R.A. Sonawane, M. Ninomiya, , Diorganyl diselenides: a powerful tool for
the construction of selenium containing scaffolds, Dalton Trans., 50, 12764-12790 (2021) (MS, NMR,
IR)

50. M. , Enhancement of spin–orbit torques by
change in uniaxial in-plane magnetic anisotropy of Py/Pt bilayers on single crystal 128 Y-Cut LiNbO3

substrate, Appl. Phys. Lett., 119, 152407 (2021) (SEM, SPM)
51. , M. Shima, Textured growth of Co-Fe-Ga alloy films via topotactic

transformation from highly oriented precursor and spinel oxide, Mater. Lett., 302, 130306 (2021) (SEM,
SPM, XPS)

52. , M. Shima, Estimation of the cation distribution in Co3-XNiXO4 X
synthesized from crystallized Co1-YNiY(OH)2 (X = 3Y) prepared by the uniform precipitation method, J.
Magn. Magn. Mater., 519, 167479 (2021) (SEM)

53. . Yamada Yuasa,
M. Shima, Change of longitudinal spin Seebeck voltage with annealing in Y3Fe5O12 films formed by
densely packed nanocrystals, J. Magn. Magn. Mater., 535, 168093 (2021) (SEM, SPM, XPS)



54. S.L. Higashi, M. Ikeda, Development of an amino sugar-based supramolecular hydrogelator with
reduction responsiveness, JACS Au, 1, 1639-1646 (2021) NMR, TEM, CD, 
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postmodification approach, Chem. Lett., 50, 1412-1415 (2021) NMR

56. M. Ikeda, Construction of a reduction-
responsive oligonucleotide via a post-modification approach utilizing 4-nitrophenyl diazomethane,
Polymer J., 53, 741-746 (2021) NMR
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(FTIR)
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