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Phase state and magnetic properties of Heusler alloys containing 4d or 5d system transition elements
by Hisanori ENDO'?, Masato MIYAKAWA!, and ORie UMETSU!?
! Institute for Materials Research, Tohoku University
2 Graduate School of Engineering, Tohoku University
% Center for Science and Innovation in Spintronics, Tohoku University

1. AREHN

XoYZ (X: B THOA THEOCHE, 20 YR - HEIK, IEeERITE) O FRATRINDIHFART—H
EIXFEF L OWE DIFENHE S, SHESEEEEZ RT 2 ENMbLN TS, X &Y % 3d BB THE
WCIRELEHATH, BIRFEEA S, BIEBIRGEES S, BELRME, ~N—T7 A X NVAEIREEEZHT D
WEPEfR, LhEx oSREA AT H Z &b, FEHAMEBIE LTHIERSA TV,

T TlX, X THEOYRBERRDTHECEIWZ T XXYZ D 4 THRAA AT —BEITHOWTEH—FHHA
DFERND, N—T AZNVRAE Xy v SV AMEBEFREEGT 52 ERHE SN TVWA[L-3], 3 LD
D4 TTRICHET S Z & T, SOICHRLED A AT —AE&ORENEIE 528, EBIIZ RIS Y O
RRECREMIEEZ AT 2 LRV EELH Y, ERICEDIMENILZIN TN D, KR, (LFH M E
TERDELE > 7= TR N SR SN D2WE Clx, RSO NLFHITEA SN <, B TIRESCHEE:
PEEERY ZERMEEEIND, Lz -> T, HAESI ORI, M7 - IS O 5 OB ISV CIER ICE
EHCThD,

AEFFRTIE X EYZEZCo & Mn, £ LT X% PdH LT Ir & L7z CoX’MnZ (X’ =Pd, Ir, Z = Al, Ga, Si, Ge)
BEICOWTHWE B ERA, N—T XA ZNAVEREE G T D HRERBIEME OB E1T -T2,

2. EEBAE

CoX'MnZ (X' =Pd, Ir, Z = Al, Ga, Si, Ge)&&Id, Jkte7az ot 41 DTACDSCICEDRE LA G & DR
% HIOMRITR DI RL, 7— 2% TaAbLTz, 72 AU(K)SRVLERE (K).
B.Mn LR ITEKEDRENIEND, T 3 WLWFEE 2 AL &

Ll TR OREHICE W T, REBSSHT (Differential ARk AR (K) | BVUERIEE (K)
Thermal Analysis : DTA)<°7 7 7 A 24 & (Differential Scanning | CrirMnAl 1565 1523
Calorimetry : DSC)HIE 4T > TRlAZER L . 3Bt OBSLEIE | CrirMnSi 1391 1323
JEEPRTELTz, KNI BT DRl R BB S22 1 IR 7. 5 | CrirMnGa 1506 1473
BB DWW T EAERE B M EE (Scanning Electron | crirMnGe 1232 1233

Microscope : SEM) o= /L ¥— @ X #t5rHiE (Energy
Dispersive X-ray Spectroscopy : EDX), 8L O&E 7' v—7~A27u7FZ A4 — (Electron Probe Micro Analyzer :
EPMA) CHEMEEL M T 24T o 72, fEda g IEIL X BB KB4 (XRD) HIE T~ @8 & T
(SQUID) M s F ORI /15 (VSM) % I TRESHIPE B 2 7,

(a) ColrMnAl 1523 K for 3 days (b) ColrMnSi 1323 K for 3 days (c) ColrMnGa 1473 K for 1 day (d) ColrMnGe 1233 K for 2 weeks

Fig. 1 ZULEE OFLEND SEM 12 L % ###, (a) ColrMnAl, (b) ColrMnSi, (c) ColrMnGa, (d) ColrMnGe



# 2. EDX, BL O EPMA [ZTRE LT REOREL (2 #HBEL 72 30BHZ DWW TSR 2 fHOFRHFE )

B Method FEHFHOARK (at.%) 55 2 fHOREAL (at.%)
CrlrMnGa EPMA Co:26.4, Ir: 24.2, Mn: 25.9, Ga: 23.4 —
CrirMnGe EPMA Co: 27.1, Ir: 25.3, Mn: 25.8, Ge: 21.8 Co: 8.1, Ir: 32.5, Mn: 26.3, Ge: 33.1
CoPdMnAl EDX Co: 17.7, Pd: 33.7, Mn: 21.4, Al: 27.1 Co: 45.6, Pd: 7.6, Mn: 33.6, Al: 13.2
3. EKE

3.1 fHEERS

Fig. 1 (¥ LBV DR IZZENTNOIREN L 2% L TEZREO SEM |2 X 2B R0 R 2R
T, RUSISITUNEE 2 BLERIEE & L7223, ColrMnAl & ColrMnSi Tl 2 HHICHBEL TW D Z E R LMNT
HD, SBELEMNE L NTZDIE ColrMnGa T, ColrMnGe TlXh 3722 B F 2 B S /-, EPMA L
DFARRINT AT S T2 AR A2 2 2 12739, 728, X% Pd & L7z CoPdMnZ (Z = Al, Ga, Si, Ge) {22\ T b [RIEEIC
WEEZERR L, BV, BIOHEBBIE AT 720, BMIESEOI T, 2 THoBRIREOME CTH - 72, #i
& LT, CoPdMnAIl D73 HHE & & o TRIZFE T,

3.2 #HREE

HM2RSE D7z ColrMnGa (2 2\ TIEEIRIC Tl R XRREIHTRINE 217 - 7, HAIECSIZBEE -5 200 #
¥ BT BABRICE R S 7228, 111 KSR S 2o 7z, — ORI OASRANE 208 L TR ¥
— OB EBEIT 7L 2 A, Co & Ir BERICARBRANE L7ZBRIC 110 KEBAHAT D Z BNy hotz, —
J5. Co & Ir OARFANBITINZ T, Mn & Ga BHRANL LA & ARANE LB ORI 2 — 2 TI3@sE -+
K ORENTIEAELEDLT, ARIO L H 7 XRD TIEWHE 2 TCE 20w E LALLM R o7,

3.3 MRt

ColrMnGa, 3L ColrMnGe &4 6 K THIEZ T8t _ sof
HiB(M-H) % Fig. 2 (2R3, Arott Plot (HIM-H)X0E87- 1 %R < ColrMnGe
IIF NI 581, 67.3 AmAkg ThY, FGE—A b pslciiEds  E .. "
L.ZERZR 391, 457 pelfu. DEARE 57, ColrMnGa & & ColrMnGa |
ColrMnGe & & DHAMIE T- 413 28 & 29 TihHD T, Galanakis %78 8
FEME L7z Slater-Pauling AIIC XA E[4], /~—7 A2 VRIBEREME T il E
EPRFSHARAE— A NIZNZR 4, BLU 5 pefuThD, g
ColrMnGa [ZOWTILIFVMETHHDIZKIL, ColnMnGe 13 LK = 10
VM TCoho 7o, BT RE R0 DB RSIAHEHIZ, ColrMnGe Tl h ]' . . - :
52 FADNFEIEL . FAH OO M i a3 = Z v se 2 Magnetic field [T]
LT2EHROND. Fig. 2. ColrMnGa, 353X ColrMnaGe &4

72¥%. ColrMnGa, ColrMnGe DFHIZISVNT,, H et fE I
B BWRALRITIRE G L QREEARE R, T2V —TA4ZHN
15, TNENDHEENLA IR T — A M, SHITHRET—
AR peEHHLTZEZA, ZNEI 412 £ 3.63 Th-o7-, 6 K DR
{bh#rEd S B RBALD DHE LI KT — A RED I, pelps 13
1.05 & 0.80 THY, pdps DIED 1 (2N EX, ZOWE N HESE
TR THLILEZEW®T D, — T, WO DKRAAT—H4ET
Plps < 1 THHIENHESITNDMN[5,6]. ColrMnGe BEiHE
RICETR CTHIMEIDIT, SORAM IR METH D,

D6 K IZB1T DAL dh#

ColrMnGe

40+ ColrMnGa

Magnetization [A=m?%/kg]
8

. | 0.5T

3. BEXM L
[1] X. Dai, etal., J. Appl. Phys. 105 (2009) 07E901. 300 400 500 600 700 800
[2] A.Kundu,etal., Sci. Rep. 7 (2017) 1803. Temperature [K]
[3] igo%gg;h and S. Ghosh, Physica Status Solidi (b) 256 (2019)  Fig. 3. ColrMnGa. L0 ColrMnGe 44>

: VA=) <A == - s Y
[4] |. Galanakis, et al., Phys. Rev. B 66 (2002) 174429. P05 T Ojﬁﬁf%qif{’ﬁ‘u’ﬁbf‘%ﬁ%m@ﬁ(’
[5]1 E.Unl, J. Magn. Magn. Mater. 49 (1985) 101-105. [ Hh D> OUXIR oy DA/ Ml (=F = —
[6] H. Ido, J. Magn. Magn. Mater. 54-57 (1986) 937-938. HE) R IECh A,
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Fundamental and practical research on high-performance multiphase copper alloys:
Microstructural analysis of micro-alloyed age-precipitated Cu-Ti alloys
by OSatoshi SEMBOSHI, and Kazuhiro ITOH

1. ARE®

Aw— N7 U7 LR E TR IS S QW S EETM I, UL TH o sE AR Z &R
RDODOENTWD., 2D, WELHEREDNT o ZAPNMBENTHIT A SN ST\, Fo
T Cu-Ti &4&1%, ENIMEREE RS, ISJRERFRECHTIN T, EHFEIC B H TTND 2D, I
MR %7 ZM7p 8L OEEBMMICHA SN TS, 5%, EFmoErEEl, SN INET 5
T, Cu-TiAEORMEZM ELSED ZENRAIRTHY, ZODOHFEFRNEANED SN TND.
Cu-Ti 41T H 3.0~3.5wWt% D Ti # & H L, I IAL & Reh o TR 2% TRl S5 . B O W) B < I,
Cu BHE NI 72 U 22 AR B2-CuaTi 2SEReHT I35 12, BRRh I35 &, RIS & 0 Z2EFE B-CugTi
& CuFIRHOIRIZREIE L= 7 A T MBS AT L, SRRl ez 5895 19, Cu-Ti &0 imE
FetE a1 LS E 572010, 2T ORISR, 516, A X, Bk E2#uchliE+2 2 &3 E
TWried, ZOROOFEE LT, EEanEZOWERM (vA7u7uA 7)) RESBEHEIND. Bz,
Cu-32wt.% Ti 5412 Al L1wt% & Fe 0.1 wt%Z I3 2 &, B -CusTi <° B-CusTi & (X572 24T kL 1-73 Cu
REFRIN ORI U AR L, T ORER, T, EormEnm L+ 25 2 ERME SN TN D 49,
BB OMETIMCLY Cu-Ti BRI E M ESE57-0I121%, INTENEEMBICEZD
WL EWICIMET 2 EREETHS. LrL, BINENDVETHI N, RINTEROSALAER SN
FREN DAL EWRL T DOREEPMR A FET 2 2 LT LV, Z OBBEA MR 2 85IFE LTL 7Y BIERZER
bD. LU BB O e IR A ) — R IR S L, A BIEE ISR (TEM)
THET 2 HIETH D, DE TN AT PRI 7125 UC b BRI RAEF B R [ 70— R L % — 41K
X #5378 (EDS) 12KV RFTET A TE 5720, EEE CEEEOmWT —2BNIFTE 5. 2 2T,
Cu-Ti &84T Al, Fe ZMEIRM LI=3BHI st LT, V7Y B W CRBRIT 217 - 7= 6 2 s+ % .

o
2

2. HERE dalo ) :
2. 1 Cu-Ti A&OMERARIT 4 e s
Fig. 112 Cu-Ti &M O BRMEMERTE A

TS (FE-SEM) BB XL 7 U I3kt o »'ﬁwww, ff; "'4§§\~
TEM WI#H4 4 73, FE-SEM # (Fig.1@) < o

X, TNETORED L H I, CuRHFEFIZIX
£ & 50 nm F2EEDERR B2-CuaTi 23EfeHT H L C
BY, R CEERIE £ 10 pm) (21% B-CusTi
L CuMIHER L7 A T/fEnsabhni-. v
U 5k (Fig. 1(b)) TiE, Fig. 1(a) & [AIERITHRL
FITi > TARR L7z B-CusTi BNEERINT-.
TEM-EDS LV B-CusTi ORI Cu-(21.0£1.2)
at% Ti SR Stz ZiuE, B soEEEIC &
BHEIEM (Cu-20.6 at% Ti) & k< —FH$ 5 9.
Fiz, VU BETE, Cu REARIN D&
B-CusTi £ TIHEERE TE pinoin

Fig.1 FE-SEM image (a) and TEM image of the replica specimen (b)
for the aged Cu-Ti binary alloys. Magnified images are shown at the
bottom.



2. 2 Cu-Ti-Al-Fe B2 D4BAEN

Fig. 2(a,b)(Z Cu-Ti-Al-Fe A4:F5h44 @ FE-SEM
BRI A I) 7RO TEM B EHE
ZoR g R BICKE & 0.5~1 um F2E O

(LA, #ritm@) AT 5. Zhid, Cu-Ti
BB TOT A THBE AN R D, %
7=, Cu REAHTIZIE 50~100 nm D&Y (AR%
W) & K& E 10 nm~20 nm ORI HIY (Hr
HR) Nt 5. ERmQQITEA LB T
AR LEZHDOTHY, Hritm@®, @Rz
FoThERENTEZLDOTHS. HHBB)IE Cu
FAR & BAEMENE WD, CulMEE2E =&
FRIETITEREAT S FIRE T H 0, Z DFER B2-CuaTi

(EJdh) ERETE .

Fig. 2(c)lZrd- L 7Y akkl TEM 4 ClE, Fig.
2(a,b) & AR, RIR L (GERD OFrHHOF X
ORIN D EFM @G STz, T
BILOERM@) D TEM-EDS (T & % #E S5 HTE
% Table 1 1ZR"¥. L7 U Bkl cidtr (OB
LOVERSQIZEFIC Cu BN 2N,
TEM-EDS Tix(D), @QIZ&H &5 Cuflk big
S o T&E 5. Zhicia <, @
B LA @0 B O HI RIS E T EF K E b
WA G I T& 5 (Fig. 2(de)) . FHB AT
& il R B FE - [RIHT U AT K DA IE RN 9
Frit# (i Cu TiAl (32755, a=0.601 nm) & [A]
ETED. £, EFP@IE CusTi, (IEH 4, a=
0.314nm, ¢ =1.401 nm) T& Y, Cu-site D—FBA
Fe lCEHLL7-MHTHD.

3.F¢EH

L) BT AL Fe &R L7z Cu-Ti
B OISR 21T > 72, L7 ) B iE%E Cu-Ti
REAIEAT A2 LT, CuHARRESH
THT SO E W) D Fr % 1 — 7R R IR 5
TE D720, Zib OB % L2
Sy IO FEE I fFNT T & 2. Cu-Ti-Al-Fe &4

Fig.2 FE-SEM image (a), and TEM images of the ion-polished
specimen (b) and replica specimen (c) for the aged Cu-Ti-Al-Fe
alloys. (d) and (e) show the selected area electron diffraction patterns
from the precipitates @O and inclusions @), respectively. The dotted
line in (c) traces the grain boundaries.

Table 1 Compositions of the precipitates O and inclusions @ in the
aged Cu-Ti-Al-Fe alloy measured by TEM-EDS analysis, which were
obtained from more than 10 measurements.

at.% Al Ti Fe Cu phase
HHEBD |16.1+0.7|259+1.6/034%+0.1|57.7+1.6] Cu,TiAl
@ | 174204 |413£1.1|11.4%+0.6|45.6% 1.2 |(CuFe)sTiz

ORI T, B E%IZIZRE & 50~100 nm @ CusTi, (IF55) (Cu-site D— % Fe 2NEH#L) 73E
% U7z, BFEh#212IE, Cu-Ti &4 & RIRRICHE SR PN IS ISH 72 HEZ2 B AR B*-CusTi (IEJ7dh) 2592 & [A)
RELZ, RISt B CIIZRER B-CusTi 25107 A THHR Tl <, K& X 05~1um ® CuTiAl (37 J78h) 7

Fritid 2 2 LR a .
4. SEXW

1) W. A. Soffa, D. E. Laughlin, Prog. Mater. Sci., 49 (2004), 347-366.
2) S. Semboshi, S. Amano, J. Fu, A. Iwase, T. Takasugi, Metall. Mater. Trans. A, 48A (2017), 1501-1511.
3) S. Semboshi, Y. Kaneno, T. Takasugi, N. Masahashi, Metall. Mater. Trans. A, 51 (2020) 3704-3712.

4) fEARHAL, R, TR, ELOEE, TR, & fla4E, 62 (2023) 35-41.

5) faAhth, BRmfkak, ik, EOUER, TR

o

2, IR fIE, BAERR, #i & #E 46, 63 (2024) 48-55.

6) S. Semboshi, M. Ishikuro, S. Sato, K. Wagatsuma, A. lwase, T. Takasugi, Metall. Mater. Trans. A, 45 (2014)
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Design of catalytically active spaces through post-synthetic molecular modification for
paddlewheel dinuclear(IL,II) complexes
by Chisa ITOH, Haruka YOSHINO, Wataru KOSAKA, and Hitoshi MIYASAKA

1. BIREH

TIALERSE (CO2) DO AN D REEMESCR e iTRER W — AR =2 — F T AR D FH L W D
BURD D, COx» ZRhRANTHE L, PEXETH CHE LW E I A M AT RE 72 R BEAT B O BHFE 13 b B R AITSE
HRD1OTH D AMRETIZ EBNLET N —2A T 2KER LT =7 578 (L) §F ((Ru™"]) %
BRI AY KL A TZZALNE L Ry 7 ZRPELO AL, 38 LY COx JeiE oflfiiRE DRI A A& L. LU FICH
Y HMIEE B & FE i L7z,

2. HIREE

2. 1 ## [Ru #&{K ([RuV-CHO) AUz TREMG D FIEME] ORI

2 OOERBIRTE 4 DORMNL LG LI2KERDLT =7 A "SR (Ru2]) 1, [Ru™] (S =1) &
[Ru™M* (S =3/2) MO AWi7elig{bigc s L, BN ERLIE TR e T T SR ENE. &F A 4 <0
NLF %GO T AEE SRR & ORI A A+ 280+ CTh 502, £z, EHFTIE [Ruz] DOENLAEIFIERAL
(OMS) HIETEPETRAL & U CHERE T 5 2 & e SAUEH STV A 030, — I [Ru™M OAEIZ AT
BRI G RK - FERL - B TR CoOBRE - R - b E WO EEOBBEALETH Y, MEHIIG U7 4K
WL EDEM 7T mEAZEL T e, £ 2 CARSETIEL, 747 & R (-CH=0) %A L7=#/F [Ru™"]
$ER ([Ru2™M-CHO) 2%k~

O grrsnnnns [e)
BT IVHFERIEEES ®ENLT S FEME Eefi F gaF0#Ep{ (OMS)
MZEM ey EfE) 2% =] BREEHTOT UKy F AR J 9 R
L (Fig. 1) i@ Ofi{#E 72 ‘ = Qg 'd D |
- (e )/f\l . s Q@757 o R H
U\/Z]_\‘/]\I:]JEE&\—J:OT Ru.N.CHO ., \
[Rllz“’"] 75‘#27@ %{5\ /(77]151:% & o? (templallteuz;r;e]t;l complex) Imine-linked [Ruj"] materials

AT S REREMEAT B 0D R AT B
% - BEREBRRIC LY FLATZ,

AHFEDOH—BEPEE LT, £THE L 725 [RuM-CHO ZHHICEK L (Fig. 1), BiS/MAE X BRET
(SCXRD/PXRD), IR A7 b/, BVEEHE, soRHONT. BXRIE (SQUID), EXLFHRIE (CV), DFT &f
B Linb Bl Ll o 7 oftitis, Mk, M, ErREBEOREZIT 7,

KIZ [R™-CHO 5 L TRi2 72 ) 7 R U T2 SUG S T AER, 4 FHOA I V26 [Ru™] @
BRUCHEN L2 (Fig. 2(a)), IR A7 MLV TEA I UBRARET HE—2 (ven) BBLRIEHL, SCXRD,
SQUID, CV, DFT #H2> 5 aEfl 7o Akis - B 7RG - BRULFRHELZRE LIz 2 A, Efii LB I L Vg
(LB TRE A BEBNOICHIE T X 5 2 E R BT 572 (Fig. 2(b))e LLEX Y At &7 hTHD [
B 720y FAERE] DIFEICE 720,

Fig. 1 [Ru2""-CHO # AU\ EMLS FEMEDOEIZE

a b) = o = ;
v 0 «pCF,  Homoleptic Hoteor Heteroleptic
A E’ © +.CHO E“"‘" P-CF; ¢ " _Hete-p-Cl
{ f Heto-CHO ®_ " eHete-p-F
4 | 4 1 3’ 0 Pl 3’ ‘50
e E Fe £ 10
1 Y . { S % P N Hete-p-Me @
¥ 1§ l ' 2 2% ) s
s ' v A s pMe ® N
A\ J 1 v [y L ALK P-OMe
[ 2 ¢ - p-OMe @ OH Hete-p-OH ®
[ A -, N Y -200 . -50
- 5 31T 1§ ap 35 45 35 4 45
B > pE SELH) I P S -

- ‘ - YA Mt Homoleptic P-OMe Heteroleptic Hels-
,C . AV Y 4 " L . 42 Hete-p-Me p.ou
Y ' 32 o VPO |5 4

3 S s Hote-
, y ) . I i .
Ny Y pele’ o Q Hete-
4 1 . 5 s pF 2 ®Hoto-p-F
v A N 1 . 2 PGy Q 48 P'C.F= ® Hete-p-Cl
1 B 2 J 3 N LIl 8 eCHO w7 “Hete-CHO
’ .' - h A “ -5 -48

a5 as 45

Fig. 2 (a) 1 = UZ4EE [RuY] OFEREE, (b) B8 L B F & L-ERE R ELOEER
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2. 2 HAEHEMESE-EHEER ([Ru-MCOF) MOAR - fliEHEERR

SEATHRIE (RITE 2. 1) ORE S &2, AFROBERNTH S [Ru™ Z3E A U 7-FR{LIETTIH M2 R —fil
OB ERA T, BARIZ, [Ru™M]-CHO 2V 7 2 U T2 BREMNICENT 5 &, “RooEREEE2 67
HifEmtE LAY ([Ru2]-MCOF) 735 54172 (Fig. 3(a)), IR, 7~ A2 KL PXRD /X% — 2715 [Ruz] 7
AR ENTA I VEBRESEAR O 2 R L. X FOEE T2 (XPS) TiE [Ruz]-MCOF 23RiBEAD
[Ru™M-CHO & RIBEOETFREZF L TWDZ ENgnoT-, £z, PXRD /¥ — > FHilE 1B
(STEM) {47545 5 7= B E#R %2 AW TET LR « Le bail #2175 &, [Ru™]-MCOF /% ABC *
A yx o7 OMEMGE AT S Z EBREBENT (Fig. 3(b). & 512 [Ru™)-MCOF D% fLIERERE X A AW
EHESFHME L. BET 0D 160 mYg OREREEAT DI ENThoiz,

[Ruz™]-MCOF WNIZHLAIAATZ OMS [IfRBEEMES A & U CTHRET 5 Z E N PRS2, RIS
FThDHEMBERZ (KRRT), IEEER RREFERY) OZZHEO S & COr DNIFETFEREIT o7, Al
ABRIE 2.0 mL NMP &2 [Ru2™]-MCOF (25 pg). 50 mM BIH, 0.10 M TFE, LT 0.1 mM [Ir(ppy)s] %
MZ T ARE R THEB L., EO/RE 3.0 x 10* umol g' @ CO Af% (1.2 x 103 umol g by BRI S
(Fig. 3(c)). CO ERDZTIMEIT 96% TH Y., [Ru™] ZH = COx BTG % FID THRIEL 726,

@ O

OoMS

Under 2CO, Under '*CO,
100 100
80
60

Relative abundance
N &
3

Relative abundance

0

0 0 1
262728293031 262728293031

Imine bond

[Ru,""]-MCOF | ) - miz
Fig. 3 (a) [Ru2"'"-MOF D#&:EMERIE LU SEM E{E, (b) PXRD, STEM, #EL T aL—Y a3y, LeBail @#flck
> THE 5N [Ru2M-MOF D#ER#E:E. (c) [RuW-MOF ZR L = CO: HETAlMHERDIER

2. 3 [RuW] #EBELELEY I FITUTILADOHEER

2.1,2.2 OFATHIZEAZB L, AFRTHBE LIEZAMEL By 7 ZRELORIRL, B8 LY COr i ol
REOFRBUCHKI LD, BUEIXZNETOMRAZISHT 22 LT, b Ry 7 AIEWRZAMSEY 7 b~T
UTwm@Hﬂ-%%%%KﬁwﬁmfméoE%%K\mwwﬂmow:wrﬁ, ©)
RUT I T EBERICENST S 2 & TREAA 7Y v R Ilimﬁcm 4
([Ruz™-gel) DEFEICHKT) L= (Fig. 4(a)). JCATHIZE & FEEIC IR A2 P (SC-COo)
MUinB A U Z MR L, [Ru™]-gel (Zxf L CHEEGHR CO2 (SC-CO2)  [Ru,"-gel _— [Ruz;'v"j-agel
WPRZAT 5 LARIREO =7 1 7L ([Ru™-agel) 7315 H 1172 (Fig. 4(b)), (©),,
SEM, W AWERHNED [Ru™]-agel DZAMAEEZMER L, 77 K I8 2200 | B8
F 5 No WEHRMN O LS o L REA (Seer = 247 mYg) 1T 2% | PRELAEN y
[RuM-MCOF L0 & K& < SC-COx AFT & 5 TN OBIEIN RS 2o e RTTL ’
Mty N U — 7 OBSEE R LT (Fig. 4(0). [Ru"-agel O~ 27 o fL#H S|, '
IZ1F [Ru™ 2= FAFEH L THY  [Ru™M)-MCOF ® % Y2zl o i &%
BIEMERE L 2o TV D E PR END -0, BIEIX [Ru™-agel Offit 0 1020 30 do %0 G 70 80 % 10
TEMEFHIICH Y MA TV D, Fig. 4 (a), (b) [Ru2"]-gel/agel DEi

(c) [RuzM]-agel 0% FLEHERE

.
Qesvenee *

RE = 247 m2/g

2. 4 8%

AMFZETIERRLETCIEE R [Ru™] $ERDOZEEMTTEE WD 2 & T B FRVRITER L 72 B b4
PEDHIE, 72 & N ZERIFEAE & MRS EE DS 5 B | BN U 7= AR REMERRBEA B O BR R 1T pliZh Lo, A 1213488
A G LY A X - BRED R D 7NV E G L, COy ITTZNT T < kkx 7ol OS2 H 72 2K hE
VT Ty N7+ —LEBETHTETHD, o, @B /R T2 LIl f =y br =R L0
BRI HEY A, RO L F — - BEEEBEICERIC T 2 EROBEEIEM B O Bt 2 B 157,

3. EEX#

(1) H. Miyasaka et al., Bull. Chem. Soc. Jpn., 2021, 94. 2929.

(2) H. Miyasaka et al., Nat. Chem., 2021, 13, 191.

(3) J. F. Berry et al., Nat. Chem., 2021, 13, 1221.

(4) C. Itoh, H. Yoshino, H. Miyasaka et al., Dalton Trans., 2024, 53, 444.

(5) C. Itoh, H. Yoshino, H. Miyasaka et al., ChemSusChem, 2024, 17, €202400885.
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Development of Nanoporous and Nanocomposite Metallic Materials by Liquid Metal Dealloying
by OTakeshi WADA and Hidemi KATO

1. ARE®

Pz ITRIBEA 4 A-B 2 & BIRY CITIRIET 5 2 & CRIBEA A& D B 2RISR &8, B2 AR
FTOHCHBILICE > TH /R —=F AEREB IO EEME 2R T 2 HilF (&BEENKS LMD) @
GBI D FLA TV D, LMD IZREERIN T D A-B B4 %2 /KIAKICIRIET 5 Z & THIBRA &N D B %R
HICERE L THRFET 2 A OR—F7 A& B A ERT 250 OKEEBASY) 12T, O&ESBIEIT T,
SRR E T I R—T A EEETEDL, @V T ROBREEED Z LN TE D, @MUGHEENE S £
PERNBWEOH SN D D, Fox 132 D LMD £l 2 W T 2 E TISK 20 FEOH LWV R — T 248 & B %
L. 15 ZHEEr el X OWEEM EHIE AT 2RI D A T 72, &F1 6 12, &40HAkIc LS
=T A& RmOMAL « WEBEREE KB XOXKBODINWF )BT =757 20O EZDT M) U A
A A BB T AIFEICI D AT, LTI O DOMERREEE L DD,

2. AREE

2. 1 A2OBAMLICKBICLKDR—5ALEOMME - LREREEKRD

LMD TiEIAR—F ZA & BN HIROEBIRG CERT D201, 7 rt AR —F 2EOH KL 4 T T
LEW, ERELTHREEMETLTCLEDMERS D, N—T AEEOHILIIFR —TF A &8 27
HZUHA L NOREFEFOHCIICE > TELLZERHLNTR->THEY, HKMEZMET 57 P o —
FLLTINET, BBEEDKT. BESERm) T A NofA, &EEtamef =y bunb—44
ODHANBERENTE T, — 5T, FEFOILEITELOHANICE > ThIfH TEr 2 ¢nmbnTnsd =
&M BARMZE TIE G A OHANEA KT TR~ DB AT ~72, Ni-M(M: Mo, Nb, Ta, V, M IZHAk 0 & L <
X2 DRIBEG &% T — V7 BFRIZ L o TIERL L. A FTEOREICHIE S 7z Mg IE5ICIRIET 5 2 &
THIBRA SN O NI OSBEL, F—F7 A M BREESEZ, HBOoNTR—T AGRBIZONTY A A
A% [ — > Homologous & 1235V T V>Mo>V-Mo, NoMo>Mo-Ta DJIEIZ 72 > Tk Y 973K TIHER L 72K —F
A Mo-Ta BA4DY H AL bYA XL 19mm IIZELTWe, 777205, Mo-Ta 54 CIIEMAETH S VL Mo i
P T X0 B AEIH A U CTne, ZORKEZALIZT 572912 XRD BEL W STEM Z W T4
R—T AEROMBBEEIToT2L 2 A, Mo-Ta &4LSME bee fEEEZ B L TWADIZR L, K1 IZRT &
712 Mo-Ta A4 13 B2 BAIEE 2 L TV D Z Engnoiz, B2 HAIG A TR -3 KI5 L&, B
HIREEZ MR T D 12O D RE Y A NMIBEIT 52 LN TE T, HEREBIC LTIt 25 &%
ZHTEY ., BHAEE TIEARRAASIZ AT MH S b, LMD IZE > THR— 7 A& E3 A b
LEECH Y T AL FOJRFDIBHAEEEZ AT 5 Z & CHIEA A U S8 2 1A Bl S Uil TR mfg
DRERF—TAEBEBPEONLEZ LN, £, ®EIN TV D Mo-Ta OFHERIRRERIZIE B2 HHIHH
ILRLAR S AL TV WA ARBFSE Tl Mo-Ta @ B2 BLAIFEAG G472 Z &y LMD TIEREROEMT L 0 & afuH
ICEVCEHRIRBICEIE L CWD EEZXBND, ZOZ END LMD ZHWiLEEE O 7 ot A2 Trdapkm # s
BRI XL AREM AR LTV D,

M1 1073K ® Mg 2 10 45 fEliRiE L T b =T/ AR—F % Mo-Ta &4 D HAADF-STEM 4. [001]
FHEno AFH LB RET R — BILOEDX it adhavw v By 7,
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2. 2 LWMIZEBRMEDVEWNF /LS —TS Tz VORFEEF MDD LAF U EEE?

BERER L7220 F 7 = THEIND EAMEERITIT 2 BL5—27F 720 (NCG) EMEh, &R
WA TEIRE, mWETBEE, SVBMRERAFT LI ENDET - TRALXF—T A X B —5%
OEVERILIC O DB E L TR &N T5hH, L LIEKRD NCG IHERLGEFEICB W CEASND 7 T v 7
EDORMIZ L > TENTZEREN KDbIND, — BT NNA AV A XTHDLELTFA—MLULETI T v T O
VW NCG #ERL 2N BRE SN TE -, BxIZT7TENLT 7 AR LT 25 LMD I X > T Z OFED vk
kBT, TENT 7 AMBHIR R Z F 2 2 W RIFBEERBE TH 572, X 2(@)ICH2NIICR T L 91T,
NCG JERHF D7 T v 7 3 EDOBL IR TE D, MngoCoo(at. %) A 2Ny & U L ZIEIZ KD B L . X #i
BEHFICL D TEALT 7 AEEEZHER LT, ZOTE/LT 7 A Mn-C BIBRARHEREZ Bi A4 LT Mn &
1TV, CHET-Z B AL 5 2 & TNCG #JEmk Lz, X 2(b, ¢)i, 1273 K C 3 4l Mn 217 - 723kt D
Wi CTh 5, AEHIE T A— MLt A XD — MIRT, AEIET A AOHFZEEALNR S — L L RITHR
NoT=BMEEIC > T D, Fiz, ) 2R T L9112, BHARFEMEEZRL TS, ZOiEBHIE
L7eT< 2 AT FLER 2@NIART, T8V G /N RE 2D Ny R38Rl S, EtEosnwrs 7 7= 0o n
FERENTWD Z &b D, NCG DEXIEEIL 1.6X10* S/Im, AEERE X 348 MPa IZiE L, WI bt
DF NG =TT 72 LT Ry T LV THD, BFELIZNCG OF hU o AA A4 i (SIB)
HEMmRE L COMRBLZFM Lz, TORE, NERMH L TRERERMARELENT- L — MEEE R
L7, FBIEE 5SAIg TOHA 7 Vi BRCTld, NCG 17,000 1 7 /Lt 100%0D 7 — 1 VR AR L, B
R REMEZ R UTZ, X 21X, NCG EBMO LN EMEEI RIETHEL R L D, X 2, EE
FE BAlg 35 KXY 20A/g 128\ T, IS LU (i ERE4% 0.75em 35 L OY 1.0cm) O WiSRE T TR — D& &
ZRLTWD, L7z2i-> T, BH%E L72 NCG i1, SIB OEXALFFRE & o m LICEHTH D EikimST
YR

Intensity (a.u.)
L
(
|

4
Sy
a ! s .. ?,‘» ‘?})‘3 \ i

JOMn oC Raman shift cm™)
f) 180
) 1A/g 5A/g 20 Alg
160 (<>
2l e
<
E120f flat bend radius = bend radius flat :
%‘ 100 | of1cm of 0.75 cm flat bend radius flat
8 of 0.75 cm
@ 80
o
& 60
o
2 40 © discharge
7] 201 @ charge
0

0 5‘0 1(I)O 1;0 2(|)0 2;0 3(‘)0 3;0
Cycle number

X2 T /L7 7 AMIC % BilasEHIZETE LT Mn ORIRIEH S8 TCANCG 2T 2R,

(b,c)1273K T 3 3l D& BRI 7 TR D27 T v 7 D720y NCG O SEM 4, (d)Ffkit %

4 NCG D FEL, (e) NCG DT~ A7 kb, (f) BIREE 5B LV 20 Alg ICHB W T &

T 72 RBED T N U O A A F U EHDO YA 7 VREBRAE R,

3. ZEXM

(1) T.Wada, A. Nakata, R. Song, H. Kato, Accelerated structural ordering during liquid metal dealloying and its effect
on thermal coarsening of nanoporous refractory alloys, Scripta Mater.,247, 116120 (2024).

(2) W.-Y. Park, J. Han, J. Moon, S.-H. Joo, T. Wada, Y. Ichikawa, K. Ogawa, H. S. Kim, M.W. Chen, H. Kato,
Mechanically Robust Self-Organized Crack-Free Nanocellular Graphene with Outstanding Electrochemical
Properties in Sodium lon Battery, Adv. Mater.,36, 2311792 (2024).
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Ti-6AlI-4V B ENDEFE—LBREMICH T HMBMTR L
NERECREFTEREGOFE

FALKR =B B FE T OJIELE ¥\

il w5 R P2 & T2t ARESE

King Mongkut’s Institute of Technology Ladkrabang Neeraphat Kunbuala
Phacharaphon Tunthawiroon

KRR AR A B FERT HMEFIK, Ikl

FOX RN T T INEHIT

RIRR R B T2 TR PRk

Effects of building parameters on the microstructural evolution and mechanical properties of
Ti—6Al-4V alloys during electron beam powder bed fusion additive manufacturing
by OKenta YAMANAKA, Manami MORI, Neeraphat KUNBUALA, Phacharaphon TUNTHAWIROON,
Shota KARIYA, Katsuyoshi KONDOH, Yusuke ONUKI and Shigeo SATO

1. BIREM
& B %5 & L7z Powder Bed Fusion (PBF) % A 7' Additive Manufacturing 7" 22 2 ClE, &EHAK

L —H%—, HDHVIE T B —2L (Electron Beam, EB) % BRI RS L CIRRLEERE 95 = & T 3 ook
EERS 5, P CHLE B —LHEER (EB-PBF) 13E = R/LX—0 EB T X 0 RIARK S OIER K%
P Cx, BBERERAEDGONDIANKRE R CH DL, Fo, EERMHEROWEICER L AE—7 Bl
ZOBGIEE A E Lio/SA0 2 —y ROTAEIMEAOENIR 72505 & L TEUG IR L= Bl ol ok
IS ORI FRETH D, LI o T, AREREIOMZETH 205231 DS A 72 & O BB ~D
WWHbBEA TV S,

—JF. WU AV N T TR TR E e i AR 2 R U7z R 7n & FEE 7o BRI Al 2 1) H
THZENTE D70, FetERIESCH BB~ DI HIZ K & e i E > T\ 5, §EIZ, EB-PBF TlE7'H=
T ARG A —H BRI BRETE D720, ML S BlELOBAN L bIEHZED TN D,

FHELIT R OILAR Ti 54 Th D Ti-6A1-4V 54 % x5 & LT EB-PBF (T D0 5E 21T > C& 7= 13,
AWFFETIL, Fix OIEREIECIB W TIERL L 72 Ti-6A1-4V &8 E AR ORRRIC SOW TR LTz, (kI
BOWTIE, @WBHEEZA L, 7L 7 RESEA S O T A2 V., B, Mo, B
%R L7z,

2. IEBR
2. 1 EBRAE

AW THW 3B OERIZIE Arcam Q20plus i L7z, EERTEOEELI LT D20, &1
E—20H ] (P) BLOERFHE (v) 22k X, Line energy (E;=PN) DO¥7e? 3 FIHOERAZF T
R—=2F Vb — s ETER LTz, 2O, TOMOER/ T A —Z IR ERFEICBONTR—OEE L, AR
RIZEFHMBER TR (BD) & AT E 725 X O IChLE Lo, 15 b A7 ilii il L CEA S - BHMEE (SEM)
K OB T EGELE L (EBSD) 2 MWL 21T o 7o, HPEFEIHT 32513 J-PARC @ iMATERIA
(BL20)WZ THEE L, 5N 7=mIT7 1 7 7 A Wizt LT Rietveld Texture AT 12 K D HEAFRE « #0525 3,
Convolutional Multiple Whole Profile (CMWP) 15T X D #aA7% BT 2 2 9 L7z, £7o. SRt &
L TR IR AT - 72,

2. 2 EEBH#HER

Fig. 1 12, B2 2 EERIMFIT TR BTz Ti-6A1-4V G4aEARD SEM K41+ (BSE) B %7~ As-built
M ORI TN B ERR a+ B FERZ A LTV, EOHIMC X VLKL L, EEEEICERFE L TELT S
TR oTs, TOZ LXK, PIHIMBURENRFR—THh > TH AREDNERMMICEEBE 525 2 L 2R
LTW5,

—J5 . RIS KO8 Rietveld Texture fEAT 2 FEIZIRE L 72 As-built £/ 0 B A3 31T ENCIRAFE T, WT
NOERRFIZB N THR 5% Th o 7o, £z, LEMMTHN (Fig. 2) Tk, K £ &HFIZBWTIH B FHD<001>
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Fig. 2 Rietveld Texture fE#HTIZ & U 15 %ﬂfz%‘iﬁﬂ%% o FHORRRIX.

Bl & B — o~ /LT A NERRIZEIT D Burgers O BR A RS 2 HE S T A MBIER STz, Er SN
(RO ERLOEAFRE OBCHE I L7223, S 5I2E ESMETiE, BB GFIAIC a FHO ¢ asEem L7 EA
R C LT 5 Z EB BT o7z, EBSD HIEAFLICIH B RO N M2 TEE LI 2 A, ElZ
K77 LT a FHOE SRR B R OEEBERLR OB LR IR T 5 Z &R S T,

HERR & [RIARRIC IR S IRARE b B S ITRAE LT B Lis, FRIT, 02%MM /11 Er o#nE & bizmuL
afHD YA X1 X BHEKD Hall-Petch BIFRICEE S S BEEN TEX 720 2 ERH B0 & 72 o 72, ABFFETIX CMWP
B AT E SR E ORISR 2 E B, o AOBHMEZNE X 0 bisisib 2 m i g bic sV CEHEE
ThorZ EEHLMNIT LT,

3. BEXM

(1) X. Shui, K. Yamanaka, M. Mori, K. Kurita, Y. Nagata, A. Chiba, Effects of post-processing on cyclic fatigue
response of a titanium alloy additively manufactured by electron beam melting, Mater. Sci. Eng. A, 680, 239-248
(2017).

(2) K. Yamanaka, A. Kuroda, M. Ito, M. Mori, H. Bian, T. Shobu, S. Sato, A. Chiba, Quantifying the dislocation
structures of additively manufactured Ti—6A1-4V alloys using X-ray diffraction line profile analysis, Addit. Manuf.,
37,101678 (2021).
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Enhancing titanium osteoconductivity by alkali-hot water treatment
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by Li Chang, Peng Chen, Takayuki Mokudai, Masakazu Kawashita, Itaru Mizoguchi,
OHiroyasu Kanetaka

1. Research Object

Titanium and its alloys are essential in orthopedic and dental treatments owing to their high strength,
corrosion resistance, and superior biocompatibility compared with those of other metals. However, titanium
alloys are bioinert. Previous studies have indicated that alkali treatment (AT) is a straightforward method to
create a surface oxidization layer on titanium [1, 2], thereby improving its bioactivity. Therefore, we
hypothesized that the alkali-hot water treatment of titanium would enhance its bioactivity relevant to
osseointegration. In this study, alkali, hot water, and alkali-hot water treatments were applied to ground
titanium surfaces. Surface analyses of pure titanium, both before and after alkali and/or hot water treatment,
were conducted to assess the changes in its morphology, roughness, hydrophilicity, and chemical and
crystalline structures. To assess the in vitro effects, mouse osteoblast-like cell line (MC3T3-E1) cells were
cultured on these surfaces to predict bone formation, implant stability, healing, and integration through initial
osteoblast adhesion, proliferation, and differentiation. This study was conducted to elucidate the effects of
the physicochemical characteristics of alkali-hot water-treated (AWT) titanium surfaces on their
osteoconductivity, thereby providing insights for future clinical applications.

2. Experimental Results

Commercial pure titanium plates were ground (CP Ti) and subjected to alkali solution and hot water
treatments (AWT). Single-process CP Ti specimens were prepared via either AT or hot water treatment (WT).
Network-like structural features were observed in the AT specimens, and were further refined and densified
in the AWT specimens, which as showed in Fig. 1.

CPTi WT AT AWT

: "1-pm

Figure 1. Surface morphologies of all the specimens shown in SEM images: (A, E) commercially obtained
pure titanium (CP Ti); (B, F) alkali-treated (AT); (C, G) hot water-treated (WT); and (H, |) alkali-hot water-
treated (AWT). Scale bars are 5 ym (A-D) and 1 ym (E-H).

The surface roughness (Ra) of all samples was quantitatively measured using a 3D profiler (not shown). It
showed that the Ra of the AT and AWT specimens were consistent with those Ra of the CP Ti and WT
samples. Water contact angle testing (not shown) revealed that the hydrophilicity of the titanium specimen
(80° for CP Ti) increased by 19° for the AT specimens but decreased by 59° for the AWT specimens.
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To assess the in vitro effects, mouse osteoblast-like cell line (MC3T3-E1) were cultured on these surfaces
to predict bone formation, and integration through initial osteoblast adhesion, proliferation, and differentiation

as mentioned in previous studying [3-5]. — e e

Figure 2 shows the cellular morphologies P ----
and parameters of the cells adhering to wr ----
the titanium specimens. At 3 h, all the &
groups exhibited smaller cell areas. At 6 ----
h, the cell polarity was enhanced.
Especially, the F-actin in cells on AWT
showed a superior multidirectional stretching
compared with the other groups, closely
followed by the WT and AT. At 24 h, cells
on all surfaces exhibited increased
spreading and clustering. However, the
distribution of focal vinculin adhesions
appeared more uniform and consistent in
cells on AWT, which suggests that the
cells on surface of AWT quickly develop
stable adhesion and execute their
potential biological functions.

ALP expression levels, an indicator of
osteogenic differentiation, was assessed
(Fig. 3). The ALP level in cells on AWT mCP Ti ns.
was always higher than that for AT and 2.4E-05 | XVTT
WT throughout the week. On 6-d and 8-d, EAWT
the ALP expression level of cells on AT
and AWT was higher than that on CP Ti
and WT, indicating that cells on AT
surfaces had better  osteogenic
differentiation. However, the sharp
increase in the ALP expression of CP Ti,
AWT, and TCPS (control) on day 12 was -
much higher than that on 10-d, possibly 6 8 10 12

owing to the formation of a continuous . ~_ Cutture time (d)
Figure 3. Osteogenic differentiation of the MC3T3-E1 cells
cell layer. Our results showed that the

. L . cultured on different specimens. The ALP activity levels of
osteogenic expression intensity across
~each cell were evaluated through absorbency on days 6, 8,
four surfaces was sequenced as follows:

AWT > AT > WT > CP Ti. 10, and 12 after incubation.

Overall, our findings highlight the benefits of alkali and hot water treatments in promoting the
osseointegration of titanium implants, and suggest new strategies for orthopedic and dental applications.
Future studies should examine the long-term performance in vivo.

6000 [EICPTI ns.
IWT —
oAt
mAWT

-
2
8
8

n.s.

Area of cells (um?)
™
S
g

o

-

n.s.

24h

6
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Figure 2. Morphology of MC3T3-E1 cells attached to the
titanium specimens after 3, 6, and 24 h of cell seeding
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Fabrication of Cu- and Zn-added amorphous calcium phosphate films
and evaluation of their antibacterial activity
by OKyosuke UEDA, Nanako KURITA, Kouetsu OGASAWARA, and Takayuki NARUSHIMA
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Fig. 1 Cross-sectional TEM images and diffraction
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Fig. 2 XPS depth profiles of (a) Cu-ACP and (b)
Zn-ACP coating films.
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Fig. 3 Change in concentration of eluted Ca, P-related, Cu, and Zn ions from
(a) ACP, (b) Cu-ACP, and (c) Zn-ACP coating films with immersion duration

in TRIS-HCI buffer solution.
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Fig. 4 Change in number of viable E. coli with shaking time for Blank and
(a) ACP, (b) Cu-ACP, and (¢) Zn-ACP coating films.

*
<1 [ =R 5

N

%
b
§

4

Kt

T A TEEANRNTIRE Y BEE L7 7 07 Blank)B LY ACP a—F ¢ > Z A AN T=5M12 80T
L IR E O EFERFE O VAR EITHEM L7Z, —F . Cu-ACP B LV Zn-ACP =2 —7 1 » V% AT
KRB TARRIIIR & SR KR & & BT L, FRZ Cu-ACP =2 —7 1 » VEZ AT RHIZHB VT
1% 86.4 ks % CAREIT 0 (X Tld<l &R Lo T,

PLEDFERNS . Cu-ACP B L Zn-ACP =2—7 ¢ > ZRITARNICB W T2 /R L, Cu BEL O Zn
A F L OO PIEMEZ BT 2 2 ERIfF T 5,

3. EXH

1) T. Narushima, K. Ueda, T. Goto, H. Masumoto, T. Katsube, H. Kawamura, C. Ouchi, and Y. Iguchi: Preparation of
calcium phosphate films by radiofrequency magnetron sputtering, Mater. Trans., 46, 2246 (2005).

2) K. Ueda, T. Narushima, T. Goto, T. Katsube, H. Nakagawa, H. Kawamura, and M. Taira: Evaluation of calcium

phosphate coating films on titanium fabricated using RF magnetron sputtering, Mater. Trans., 48, 307 (2007).

3) J. Wy, K. Ueda, T. Narushima: Fabrication of Ag and Ta co-doped amorphous calcium phosphate coating films by

radiofrequency magnetron sputtering and their antibacterial activity, Mater. Sci. Eng. C, 109, 110599 (2020).

4) 0. Gokcekaya, K. Ueda, K. Ogasawara, H. Kanetaka, and T. Narushima: In vitro evaluation of Ag-containing

calcium phosphates: Effectiveness of Ag-incorporated B-tricalcium phosphate, Mater. Sci. Eng. C, 75, 926 (2017).

19



SYBF A - AR REE Y B
BE R 2 R A L=l =UE 0 4 R & ST
RBRFBARERST AR SR BRI ORfEZ

FAERFR At A 7e % BEsAAR. BRI
FALRZF BB E LA ARSI, FEES
FALKR AR 7 S 0 Z2 T JIHES, EEER

Fabrication of bubbles using ultrasound techniques and evaluation
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Acute antimicrobial efficacy of gram-negative bacteria by pure copper coating using multi-
beam laser metal deposition with blue diode lasers
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by OPeng Chen, Tamaki Yoshida, Keisuke Takenaka, Takayuki Mokudai, Yuji Sato,
Masahiro Tsukamoto, Hiroyasu Kanetaka

1. Research Object

The acute antimicrobial effect, characterized by the rapid reduction of microbial populations within minutes
to hours, is critical for preventing infections and maintaining hygiene in high-risk environments such as
hospitals, food processing facilities, and public spaces. Rapid microbial eradication minimizes the risk of
biofilm formation and pathogen transmission, which are significant challenges in healthcare-associated
infections. Elements like copper, silver, zinc, and titanium are widely recognized for their potent antimicrobial
properties, with copper being particularly effective due to its ability to disrupt bacterial membranes and
induce oxidative stress. However, applying pure copper coatings directly onto materials using additive
manufacturing (AM) techniques presents challenges, primarily due to copper's low light absorption and fast
thermal conductivity, which hampers efficient laser-based processing. To overcome this, advanced
techniques such as the multi-beam metal deposition with blue diode lasers (B-LMD) were developed [1, 2],
enabling precise application of pure copper coatings on complex surfaces while maintaining controlled
thickness. Our study evaluates the acute antimicrobial efficacy of such coatings against gram-negative
bacteria.

2. Experimental Results

Stainless steel substrates (SUS304, 15 mm x 15 mm x 5 mm) were used for copper surface coating via B-
LMD, referred to as LC-Cu. The laser processing conditions followed those reported in [2], with a scanning
speed of 50 mm/s, a powder feed rate of 50 mg/s, and laser output power ranging from 160 to 240 W. The
hatching distance was adjusted between 110 and 350 um, corresponding to approximately 20% to 70% of
the width of a single bead layer. Additionally, a pure copper plate (Cu) was used as a control.

.M

AL
Figure 1. Photo of specimens used in current study. Specimens from left to right are: SS304, Cu, LC-Cu.

For antimicrobial testing, a modified film adhesion method based on JIS Z2801 standards was employed to
evaluate the antibacterial efficacy of the coatings. Escherichia coli (E. coli, JCM 5491) was selected as the
model bacterium, and testing was conducted under conditions without direct light exposure to eliminate the
influence of photochemical effects. The bacterial suspension was applied to the surface, and exposure times
of 3, 5, 10, and 15 minutes were tested to assess the rapid antimicrobial effect. Unmodified SUS304
substrates served as the native control, while Cu was included as the positive control to benchmark the
antimicrobial performance of the coated specimens.
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Compared to uncoated SUS304, Cu-coated substrates demonstrated significantly superior antimicrobial
activity, with bacterial survival decreasing markedly over time (Fig. 2). Within just 5 minutes of contact,
bacterial survival was substantially reduced compared to both the uncoated control and the 3-minute
exposure group, indicating a rapid and effective
antimicrobial response. By the 15-minute mark,
nearly all E. coli bacteria were eradicated,
highlighting the potent bactericidal effect of the
copper coating. This time-dependent antimicrobial
activity is particularly promising for high-risk
environments where rapid microbial inactivation is
critical.

The LC-Cu coating not only enhances the :
antibacterial properties of SUS304 but also -
addresses the need for effective surface [ro— oy
modifications in healthcare and related industries. 4
In hospital settings, where bacterial contamination ‘
poses significant risks for cross-infections,
surfaces with LC-Cu coatings can serve as an
additional line of defines, reducing the spread of
pathogens and improving hygiene. Furthermore,
the technology is equally relevant for medical
devices, particularly for implantable materials,
where bacterial infections can lead to severe Figure 2. Photos of bacterial colonies after 24-hour
complications such as delayed healing, tissue incubation following attachment to LC-Cu for 3, 5, 10,
damage, or implant failure. By minimizing the risk ~ and 15 min.
of postoperative infections, LC-Cu-coated implants can improve surgical outcomes and patient safety,
reducing the need for antibiotics and associated healthcare costs.

Looking ahead, further research is required to fully understand the physical and chemical properties of the
LC-Cu coating to maximize its practical potential. Key areas for future investigation include analysing the
coating's density, the chemical state of copper within the deposited layer, and its structural uniformity.
Additionally, it will be essential to evaluate the potential release of copper ions from the coating under
physiological conditions, as ion release could significantly impact both antimicrobial efficacy and
biocompatibility. Such studies will provide critical insights into optimizing the coating for long-term stability
and functionality, particularly for applications in implantable medical devices where biocompatibility is
paramount.

Given its robust and rapid antimicrobial effects, coupled with the scalability of the B-LMD method for
applying Cu coatings, this approach holds significant potential for diverse applications. These include
hospital surfaces, surgical instruments, implantable medical devices, and even food processing equipment,
where microbial contamination must be controlled. The findings underscore the practicality and versatility of
Cu-coated SUS304, while future studies will help to refine its properties, ensuring safe and effective use in
environments requiring stringent microbial control.

This work was supported by the Design & Engineering by Joint Inverse Innovation for Materials Architecture
(DEJI2MA) project from the MEXT, and a part of this research is based on the Cooperative Research Project
of the Research Center for Biomedical Engineering, Japan. The laser process was performed under the Joint
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EHFN, KER, TRER, £F 94[3] (2024) 233-238

Recent research and development in the processing, microstructure, and properties of titanium and its alloy,
M. Niinomi, T. Narushima and T. Nakano, Mater. Trans. 65 (2024), 1600-1611

Recent research and development activities on titanium in Japan,
T. Narushima and T. Hirose, Proc. the 15th World Conference on Titanium (Ti-2023), (2024) pp.11-18

Fabrication of carbon-doped TiO> layers via Ti oxidation and evaluation of their antibacterial activity,
R. Koizumi, K. Ueda, K. Ito, K. Ogasawara, T. Narushima, Proc. the 15th World Conference on Titanium (Ti-
2023), (2024) pp.46—49

Effect of oxygen on the microstructure and mechanical properties of o + 8 -type Ti-5Nb alloys for biomedical
applications
K. Ueda, Y. Hirose, T. Narushima, Proc. the 15th World Conference on Titanium (Ti-2023), (2024) pp.62—66

Radical generation and bactericidal activity of nanobubbles produced by ultrasonic irradiation of carbonated water,
Takayuki Mokudai, Michi Kawada, Daisuke Tadaki, Ayumi Hirano-Iwata, Hiroyasu Kanetaka, Hiroshi Fujimorie,
Emiko Takemotoe, Michio Niwano, Ultrasonics Sonochemistry, Vol. 103, February 2024, Article number 106809
DOI: 10.1016/j.ultsonch.2024.106809

LaMer-model-based synthesis method for fine particles of octacalcium phosphate and related functional
compounds,

Taishi Yokoi, Tomoyo Goto, Tohru Sekino, Tomoka Hasegawa, Peng Chen, Hiroyasu Kanetaka, Kaname Yoshida,
Masaya Shimabukuro, Masakazu Kawashita, CrystEngComm, Vol. 26, Issue 42, September 2024, Pages 6008 —
601625, DOI: 10.1039/d4ce00663a

Enhancing titanium osteoconductivity by alkali-hot water treatment,
Li Chang, Peng Chen, Takayuki Mokudai, Masakazu Kawashita, Itaru Mizoguchi, Hiroyasu Kanetaka, ACS
Omega, Vol. 9, Issue 44, October 2024, Pages 44568 -44576, DOI: 10.1021/acsomega.4c06702

Radical scavenging capacity and in vitro cytoprotective effects of great salt lake-derived processed mineral water,
Takayuki Mokudai, Seiko Nakagawa, Hiroyasu Kanetaka, Kazuo Oda, Hiroya Abe, Yoshimi Niwano
Antioxidants, Vol. 13, No. 10, October 2024, Article number 1226, DOI: 10.3390/antiox13101266

Pure copper coating by multibeam directed energy deposition with blue lasers for antimicrobial effect,

Tamaki Yoshida, Yuji Sato, Keisuke Takenaka, Peng Chen, Hiroyasu Kanetaka, Takayuki Mokudai, Masahiro
Tsukamoto, Journal of Laser Applications, Vol. 36, No. 4, November 2024, Article number 042035, DOI:
10.2351/7.0001588

Enhanced responses to inflammatory cytokine interleukin-6 in micropatterned networks of cultured cortical
neurons,

M. Sakaibara, H. Yamamoto, H. Murota, N. Monma, S. Sato, A. Hirano-Iwata, Biochem. Biophys. Res. Commun.
695 (2024) 149379

Numerical Study on Physical Reservoir Computing with Josephson Junctions,
K. Watanabe, Y. Mizugaki, S. Moriya, H. Yamamoto, T. Yamashita, S. Sato, IEEE Trans. Appl. Supercond. 34
(2024) 1700204

Integrating predictive coding with reservoir computing in spiking neural network model of cultured neurons,
Y. Ishikawa, T. Shinkawa, T. Sumi, H. Kato, H. Yamamoto, Y. Katori, NOLTA, IEICE 15 (2024) 432442

In silico modeling of reservoir-based predictive coding in biological neuronal networks on microelectrode arrays,
Y. Sato, H. Yamamoto, Y. Ishikawa, T. Sumi, Y. Sono, S. Sato, Y. Katori, A. Hirano-Iwata, Jpn. J. Appl. Phys. 63
(2024) 108001

Precision microfluidic control of neuronal ensembles in cultured cortical networks,
H. Murota, H. Yamamoto, N. Monma, S. Sato, A. Hirano-Iwata, Adv. Mater. Technol. (in press),
https://doi.org/10.1002/admt.202400894

Directional intermodular coupling enriches functional complexity in biological neuronal networks,
N. Monma, H. Yamamoto, N. Fujiwara, H. Murota, S. Moriya, A. Hirano-Iwata, S. Sato, Neural Netw. (in press).
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https://doi.org/10.1016/j.neunet.2024.106967

EEHEEROXy h7—oBEE YUY NN—arvEa—T 17,
EIRE, LWAEE, TERA, FE—, FHES, AAEREERFEESEE 31(2024) 131-140

Apatite-Forming Ability and Visible Light-Enhanced Antibacterial Activity of CuO-Supported TiO2 Formed on
Titanium by Chemical and Thermal Treatments,

Po-Cheng Sung, Taishi Yokoi, Masaya Shimabukuro, Takayuki Mokudai, Masakazu Kawashita, Journal of
Functional Biomater, 15(5), (2024),114

Rk

Dissimilar Joining using Metallurgical Dealloying Reaction (Keynote)

Hidemi Kato, Yusuke Ohashi, Kota Kurabayashi, JWRI/ACerS 3rd Global Conference and Exhibition on Smart
Additive Manufacturing, Design & Evaluation (Smart MADE 2024), 2024.4.10-12, Osaka, Japan

Liquid Metal Dealloying: A New Metallurgical Method Utilizing Unmixing Properties (Invited)
Hidemi KATO, Dankook University, 2024.7.2, Cheonan, Korea

Influence of Joining Conditions on the Strength of Fe-Mg Joints Achieved by Dealloying Reaction (Invited)
Kota Kurabayashi, Takeshi Wada, and Hidemi Kato, Dankook University, 2024.7.2, Cheonan, Korea

Liquid Metal Dealloying: A New Metallurgical Method Utilizing Unmixing Properties (Invited)
Hidemi KATO, NANO KOREA 2024, 2024.7.3-5, Seoul, Korea

Amorphization of Si-Ge by Non-Equilibrium Eutectic Reaction in a Liquid Quenched Al-Si-Ge Alloy
Rui Yamada, Yuta Konno, Junpei. T. Okada, Takeshi Wada, and Hidemi Kato, NANO KOREA 2024, 2024.7.3-5,
Seoul, Korea

Influence of Joining Conditions on the Strength of Fe-Mg Joints Achieved by Dealloying Reaction
Kota Kurabayashi, Takeshi Wada, and Hidemi Kato, NANO KOREA 2024, 2024.7.3-5, Seoul, Korea

Liquid metal alloying; A new metallurgical method utilizing ummixing properties (Invited)

Hidemi Kato, Takeshi Wada, Soo-Hyun Joo, Jung-Wook Kim, Seung-Guen Yu, Won-Young Park Yeon-Beom
Jeong, Hyoung-Seop Kim, Ilya Okulov, Pierre-Antoine Geslin, Pusan National University, 2024.8.9, Pusan,
Korea

Comparison of sintering methods on microstructure and ionic conductivity of garnet solid electrolytes (Poster)
Mikihisa Fukuda, Eric Jianfeng Cheng and Hidemi Kato, The 4th International Symposium on Design &
Engineering by Joint Inverse Innovation for Materials Architecture (DEJI2MA2024), 2024.10.3, Tokyo, Japan

Nanoporous MoS2 Anode via Liquid Metal Dealloying for Lithium-Ion Batteries (Poster)

Jiayan Liu, Ruirui Song, Takeshi Wada, Hidemi Kato, The 8th Symposium for the Core Research Clusters for
Materials Science and Spintronics and the 7th Symposium on International Joint Graduate Program in Materials
Science and Spintronics, 2024.11.18-21, Sendai, Japan

Immiscible Fe-Mg joining by eutectic-melt-induced liquid metal dealloying (Poster)

Kota Kurabayashi, Takeshi Wada and Hidemi Kato, The 8th Symposium for the Core Research Clusters for
Materials Science and Spintronics and the 7th Symposium on International Joint Graduate Program in Materials
Science and Spintronics, 2024.11.18-21, Sendai, Japan

Amorphization of Si from a melt by liquid quenching of Al-Si eutectic alloy (Poster)

R. Yamada, J. T. Okada, T. Wada, H. Kato, The 8th Symposium for the Core Research Clusters for Materials
Science and Spintronics and the 7th Symposium on International Joint Graduate Program in Materials Science
and Spintronics, 2024.11.18-21, Sendai, Japan

Dissimilar Joining of Immsicible Metals by Dealloying Reaction
Hidemi Kato, Yusuke Ohashi, Kota Kurabayashi, Summit of Materials Science: SMS 2024 and GIRMT User
Meeting 2024, 2024.11.27-28, Sendai, Japan

Effect of ligament crystal ordering on porous structure formation and coarsening in Liquid Metal Dealloying
(Poster)

T. Miura, T. Wada, H. Kato, Summit of Materials Science: SMS 2024 and GIRMT User Meeting 2024,
2024.11.27-28, Sendai, Japan

Liquid Metal Dealloying (Invited)
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Hidemi KATO, Shanghai Jiao Tong University, 2024.12.4, Shanghai, China

Experimental exploration of half-metallic materials in Co-based quaternary Heusler alloys containing 4d or 5d
transition elements,

H. Endo, M. Miyakawa, and R.Y. Umetsu, International Conference on Magnetism, [CM 2024, 29 June-5 July,
Italy

Synthesis of chalcogenide ferrimagnet (Cr,Fe)Z (Z = S or Se) and its magnetic properties,
W. Yin, M. Miyakawa, S. Semboshi, and R.Y. Umetsu, International Conference on Magnetism, ICM 2024, 29
June-5 July, Italy

Effects of Doping Element on Magnetostrictive Properties and Optimizing Microstructure by Melt-spun of Fe-
Ga Alloys,
L. Chen, M. Sato and R.Y. Umetsu, International Conference on Magnetism, ICM 2024, 29 June-5 July, Italy

Magnetostriction evaluated by strain gauge method and detected by electromagnetically of melt-spun ribbon in
Fe-Ga alloy system,
L. Chen, X. Ma, Y. Endo, and R.Y. Umetsu, The 4th International Symposium on Design & Engineering by Joint
Inverse Innovation for Materials Architecture (DEJI’MA2024), October 3 (Thu), 2024, Kokukaikan Business
Forum, Tokyo Japan

Magnetic properties, phase stability and electronic state of Half-metallic ferromagnets in quaternary Heusler
alloys,

H. Endo, M. Miyakawa, T. Roy, M. Shirai, R.Y. Umetsu, The 4th International Symposium on Design &
Engineering by Joint Inverse Innovation for Materials Architecture (DEJI?MA2024), October 3 (Thu), 2024,
Kokukaikan Business Forum, Tokyo Japan

Detecting the electronic state of half-metallic ferromagnets and searching new-type half-metallic materials
(Invited),

R.Y. Umetsu, Japanese—Polish Emerging Perspective Workshop -Toward the Quantum Computing, 3-4 October,
2024, AIMR Tohoku Univ., Sendai Japan.

Resonance method and strain gauge method in evaluation of magnetostriction for Fe-Ga melt-spun ribbons,

L. Chen, X. Ma, Y. Endo and R.Y. Umetsu, The 8th Symposium for the Core Research Clusters for Materials
Science and Spintronics and the 7th Symposium on International Joint Graduate Programs in Materials Science
and Spintronics (CRCGP-MSSP2024) November 18 (Mon.) - 21 (Thu.), 2024, Katahira Campus, Tohoku
University, Sendai, Japan

Electronic states of half-metallic ferromagnets in Heusler alloys detected by resonant inelastic x-ray scattering
(Invited),

R.Y. Umetsu, KAUST Research Conference, Saudi-Japan Conference on Future Materials for the Energy
Revolution, 18-19 November 2024, KAUST, Thuwal, Kingdom of Saudi Arabia

Chemo-Switchable MOF Magnets(Invited),
Hitoshi Miyasaka, The 9th Asian Conference on Coordination Chemistry (ACCC9), 2024 % 2 A 19-22 H, The
Berkeley Hotel Pratunam Bangkok, Thailand

Charge and Spin Manipulations in MOF Magnets(Invited & Keynote),
BiRE, RAAKRPERY -7 —),7 B 1920 H, HiLKF

Design of Metal-Covalent Organic Frameworks Using Paddlewheel Dimetal Complexes Toward Functional Soft
Materials(Invited),

Hitoshi Miyasaka, Pre-ACMM Conference, Asian Conference on Spin Transition (ACST) ,2024 £ 8 A 31 H,
Seoul National University, Seoul, Korea

Spin hybridized layered MOF magnets(Invited) ,
Hitoshi Miyasaka, 3rd Asian Conference on Molecular Magnetism (ACMM3), 2024 % 9 B 1-4 H, Busan, Korea

Chemo-Switchable MOF Magnets: Charge Control in Frameworks(Invited),
Hitoshi Miyasaka, International Symposium on Crystalline Organic Metals, Superconductors and Magnets
(ISCOM2024) , 2024 % 9 B 22-27 H, Anchorage, Alaska

Magnetic Sponges for Switching(Invited),
Hitoshi Miyasaka, Modern Trends in Molecular Magnetism (MTMM) and Spins in Molecular Systems
(SiMS) ,2024 % 11 B 5-8 H, Indian Institute of Science, Bangalore, India
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42.

Chemo-Switchable MOF Magnets,(Invited),
Hitoshi Miyasaka, Sumit of Materials Science 2024 (SMS2024) and GIMRT User Meeting 2024 , 2024 & 11 B
26-29 A, £WHE

Densification and microstructural engineering of pure tungsten in electron beam powder bed fusion,
K. Yamanaka, N. Sato, Y. Suzuki, M. Mori, S. Ono, A. Hatsuda, T. Satoh, H. Manabe, EBAM2025, 2025.2.26—28,
Erlangen, Germany

Incorporating TRIP/TWIP effects in duplex titanium alloys,
K. Yamanaka, D. Fabrégue, A. Chiba, ELyT workshop 2025, 2025.2.19-21, Lyon, France

Neutron diffraction characterization of microstructural evolution and strengthening mechanisms in Ti—6Al-4V
alloys prepared via electron beam powder bed fusion (Invited),

K. Yamanaka, M. Mori, Y. Onuki, S. Sato, A. Chiba, Seminar at Metal Industries Research & Development Centre,
2024.12.19, Kaohsiung, Taiwan

Electron-beam powder bed fusion of high-carbon Co—Cr—Mo alloys for industrial applications: Microstructural
evolution and porosity mitigation (Invited),

K. Yamanaka, S. Aota, H. Numata, Y. Cui, Y. Zhao, M. Mori, J. Adrien, E. Maire, D. Fabrégue, A. Chiba, Seminar
at National Sun Yat-sen University. 2024.12.18, Kaohsiung, Taiwan

Electron-Beam Powder Bed Fusion of High-Carbon Co—Cr—Mo Alloys for Industrial Applications,
K. Yamanaka, S. Aota, M. Mori, N. Sasaki, J. Adrien, E. Maire, D. Fabregue, A. Chiba, World PM2024,
2024.10.15, Yokohama, Japan

Neutron diffraction analysis of microstructural evolution and mechanical behavior in an additively manufactured
multiphase alloy,

K. Yamanaka, M. Mori, Y. Onuki, S. Sato, 44th Risg International Symposium on Materials Science: Metal
Microstructures and Additive Manufacturing, 2024.9.2, Roskilde, Denmark

Phase transformation and textural evolution in additively manufactured multiphase alloys (Poster),
K. Yamanaka, M. Mori, Y. Onuki, S. Sato, A. Chiba, International Conference on Textures of Materials (ICOTOM
20), 2024.7.2, Metz, France

Development of Co-Cr-W-Pt alloys for balloon-expandable stents with high X-ray visibility,
T. Nakajima, T. Numano, K. Ueda, T. Narushima, Interface Summer Seminar 2024, The 19th International
Workshop on Biomaterials in Interface Science, 2024.8.6, Sendai, Japan

Citric acid-assisted sol-gel synthesis and dissolution evaluation of 13-93B3 bioactive borate glass powders
(poster),

Jun Rey Sullano Lincuna, Kyosuke Ueda and Takayuki Narushima, The 4th International Symposium on Design
& Engineering by Joint Inverse Innovation for Materials Architecture (DEJI’MA2024), 2024.10.3, Tokyo, Japan

Creation of bioactive titanium with both biocompatible and antibacterial properties,

Li Chang, Peng Chen, Takayuki Mokudai, Masakazu Kawashita, Itaru Mizoguchi, Hiroyasu Kanetaka, Interface
Summer Seminar 2024 (The 19th International Workshop on Biomaterials in Interface Science), August 6, 2024,
Sendai, Japan

Creation of bioactive titanium with enhanced osteoconductivity and antibacterial properties (Invited),

Li Chang, Peng Chen, Takayuki Mokudai, Masakazu Kawashita, Itaru Mizoguchi, Hiroyasu Kanetaka, The 4th
International Symposium on Design & Engineering by Joint Inverse Innovation for Materials Architecture
(DEJI’MA2024), October 3, 2024, Tokyo, Japan

Generation of antimicrobial property on material surface by copper coating using multi-beam laser metal
deposition system with blue diode lasers (Poster),

Tamaki Yoshida, Yuji Sato, Keisuke Takenaka, Satoshi Yoshida, Peng Chen, Hiroyasu Kanetaka, Takayuki
Mokudai, Nobuhiro Matsushita, Masahiro Tsukamoto, The 4th International Symposium on Design &
Engineering by Joint Inverse Innovation for Materials Architecture (DEJIzMA2024), October 3, 2024, Tokyo,
Japan

Acute antimicrobial efficacy of gram-negative bacteria by pure copper coating using multi-beam laser metal
deposition with blue diode lasers (Poster),

Peng Chen, Tamaki Yoshida, Keisuke Takenaka, Takayuki Mokudai, Yuji Sato, Masahiro Tsukamoto, Hiroyasu
Kanetaka, The 4th International Symposium on Design & Engineering by Joint Inverse Innovation for Materials
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Architecture (DEJI’MA2024), October 3, 2024, Tokyo, Japan

Nanobubbles produced by ultrasound irradiation and evaluation of functionality (Poster),

Takayuki Mokudai, Michi Kawada, Daisuke Tadaki, Ayumi Hirano-Iwata, Peng Chen, Hiroyasu Kanetaka,
Hiroshi Fujimori, Emiko Takemoto, Michio Niwano, The 4th International Symposium on Design & Engineering
by Joint Inverse Innovation for Materials Architecture (DEJI’MA2024), October 3, 2024, Tokyo, Japan

Enhancing osteoconductivity and antibacterial properties of titanium via alkali-hot water treatment and nitrogen
doping (Poster),

Li Chang, Peng Chen, Takayuki Mokudai, Masakazu Kawashita, Itaru Mizoguchi, Hiroyasu Kanetaka, 2024
ADEAP Annual Meeting & CA+inD International Symposium, October 19-20, 2024, Sendai, Japan

Pure copper coating by multi beam directed energy deposition with blue lasers for antimicrobial effect (Poster),
Tamaki Yoshida, Yuji Sato, Keisuke Takenaka, Satoshi Yoshida, Peng Chen, Hiroyasu Kanetaka, Takayuki
Mokudai, Nobuhiro Matsushita, Masahiro Tsukamoto, The 43rd annual International Congress on Applications
of Lasers & Electro-Optics ICALEO2024), November 4-7, 2024, Hollywood, USA

In silico modeling of reservoir-based predictive coding in biological neuronal networks on multielectrode arrays
(Poster),

Y. Sato, H. Yamamoto, Y. Ishikawa, T. Sumi, Y. Sono, S. Sato, Y. Katori, A. Hirano-Iwata, 11th International
Conference on Molecular Electronics & Bioelectronics (M&BE11), 2024.6.19-21, Shimane, Japan

Biological reservoir computing: Multicellular computing within biological neuronal networks (Invited),
H. Yamamoto, FENS 2024 Satellite Event "Cortical Neurons for Biological Computing", 2024.6.24, Vienna,
Austria

Reservoir computing using cultured neuronal networks with modular topology (Poster),
T. Sumi, H. Yamamoto, Y. Katori, K. Ito, H. Kato, H. Chiba, S. Sato, A. Hirano-Iwata, FENS Forum 2024,
2024.6.25-29, Vienna, Austria

Effect of optogenetic modulation of neuronal ensembles in cultured neuronal networks (Poster),
H. Murota, H. Yamamoto, N. Monma, S. Sato, A. Hirano-Iwata, FENS Forum 2024, 2024.6.25-29, Vienna,
Austria

Dynamical complexity in engineered biological neuronal networks with directional and modular connections
(Poster),

N. Monma, H. Yamamoto, H. Murota, S. Moriya, A. Hirano-Iwata, S. Sato, FENS Forum 2024, 2024.6.25-29,
Vienna, Austria

Structure and function in biological neuronal networks: Engineering approaches (Invited),
H. Yamamoto, International Workshop on Complex Systems and Their Interdisciplinary Applications, 2024.8.5-
9, Sendai, Japan

In vitro neuroengineering using microfluidic devices (Invited),
H. Yamamoto, A. Hirano-Iwata, S.Sato, 11th Asian Conference on Nanoscience and Nanotechnology
(AsiaNANO2024), 2024.9.23-25, Chennai, India

In silico modeling of reservoir-based predictive coding in biological neuronal networks on multielectrode arrays
(Poster),

Y. Sato, H. Yamamoto, Y. Ishikawa, T. Sumi, Y. Sono, S. Sato, Y. Katori, A. Hirano-Iwata, 4th International
Symposium on Design & Engineering by Joint Inverse Innovation for Materials Architecture (DEJI2ZMA2024),
2024.10.3, Tokyo, Japan

Cell engineering technologies to regulate neuronal networks (Invited),
H. Yamamoto, A. Hirano-Iwata, S. Sato, 37th International Microprocesses and Nanotechnology Conference
(MNC 2024), 2024.11.12-15, Kyoto, Japan

Fabrication of microfluidic devices for reconstituting brain region connectivity with cultured neurons (Poster),
S. Endo, H. Yamamoto, K. Nishimura, M. Sakaibara, N. Monma, Y. Masamizu, A. Hirano-Iwata, S. Sato, 17th
International Symposium on Nanomedicine (ISNM2024), 2024.12.2-4, Nagoya, Japan

Neuroengineering technologies for reconstituting neuronal network functions in vitro,

H. Yamamoto, T. Sumi, A. Hirano-Iwata, S. Sato, 2024 International Symposium on Nonlinear Theory and Its
Applications (NOLTA2024), 2024.12.3-6, Ha Long Bay, Vietnam
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Evaluation of directional functional connectivity based on anatomical connectivity and visual information
processing,

K. Kawamoto, N. Monma, Y. Kobayashi, K. Hayashi, H. Yamamoto, T. Matsui, 2024 International Symposium
on Nonlinear Theory and Its Applications (NOLTA2024), 2024.12.3-6, Ha Long Bay, Vietnam

Noise reduction in speech recognition using predictive coding and reservoir computing in cultured neuronal
networks in spiking neural networks,

Y. Ishikawa, Y. Sato, T. Sumi, H. Kato, H. Yamamoto, Y. Katori, 2024 International Symposium on Nonlinear
Theory and Its Applications (NOLTA2024), 2024.12.3-6, Ha Long Bay, Vietnam

Role of synaptic plasticity and modular structure on neuronal network recovery from injury,
T. Sumi, A. Houben, H. Yamamoto, H. Kato, Y. Katori, H. Chiba, J. Soriano, A. Hirano-Iwata, 2024 International
Symposium on Nonlinear Theory and Its Applications (NOLTA2024), 2024.12.3-6, Ha Long Bay, Vietnam

Analog circuit implementation of spike timing-dependent plasticity for efficient computing,

S. Moriya, Y. lida, H. Yamamoto, S. Sato, 2024 International Symposium on Nonlinear Theory and Its

Applications (NOLTA2024), 2024.12.3-6, Ha Long Bay, Vietnam

Al-Si-Ge A% DIFFHHBRIGZFA L 7- Si-Ge HDOIEREAL & £ D BN Fr 14T

WEE, AT, AR, SFHEX, MESE, MEHRASHE 2024 FEEZKRR(EE 133 F#ER
2),2024 F£5 2123 H, ERIEAFTINITEF ¥ /X

Thermodynamically controlled elaboration of porous powders by liquid metal dealloying

Louis LESAGE, Pierre-Antoine GESLIN, Nicolas MARY, Christophe LE BOURLOT, Eric MAIRE, Takeshi
WADA, Hidemi KATO, MMEMFAEHE 2024 FEEZRE(E 133 [@FEEKRS), 2024 F£ 5 A 21-23 H,
HRIEAFTINITEF v /¥R

Three-dimensional Nanoporous MoS2 Powder Fabricated by Liquid Metal Dealloying for Lithium-ion Battery
Anode (KX & —)
J.Y. Liu, H. Kato, 25 146 BB KT RATHEESR, 2024 £ 5 A 28 H, HAKFEBM IR

EERBBMMDEICL DT/ ZHAERET A ROFERED TILh U AF Y ZREBOEBMEA~D
oA (K2 4%—)
T, TIPS, MESE, £ 146 AEEM BT RATHEER, 2024 F 5 A 28 H, RACKFEEM BT

Effect of Grain Boundaries on Kinetics and Ligament Morphology during Liquid Metal Dealloying (7R X & —)
B. Tang, R. Song, H.Kato, % 146 EEEMEARATFEES, 2024 F 5 A 28 H, RILKFZEEM LA

Three-dimensional Nanoporous MoS, Powder Fabricated by Liquid Metal Dealloying as Lithium-ion Battery
Anode (RX&—)

ZIRE, Rinkh, AR, MESE, BEASEF R 2024 FMIEERREE 175 E) ,2024 9 A 18-20
H, KERARFEFF v > /8X

TT7AAY T ENAL FeMg i FOEREICKITTEENNT A —ZDFE
BMER, KBEN, AR, NEFE, BAEEFS 2024 FMEEERSGE 175 E]) , 2024 £9 A
18-20 H, KRAFEFF v /¥

ERB SR EERAWF /K= AT A ZDOER RO Z DB FRIEE
THE, HHEE, MESE, HAEEF S 2024 FMEIEBEAS(EE 175 |) |, 2024 £ 9 B 18-20 H, KR
KRFEHRF v /XX

H—F v FIBEGRERED I 7 0B LM A U EEICRIFTEE T EDOHE
BHEBA, BEHR. NESE. BASEFS 2024 FMEAFEBEASEE 175E) , 2024 £9 5 18-20 H,
KIRARFERF v /82

SEARSHEBIERICL D TiMg EFHESEOIEER L Z OBEBAFE
KIBEN, MEEFE, BAEBEFS 2024 FMHEEASGEE 175E]) |, 2024 £ 9 A 18-20 H, KAF
¥y XX

S RBAGI DR %Z W58 Cu-Mo ARl D /FE
BRIERFF K, Song Ruirui, FIHE, MESFSE, BALEF S 2024 EMEREASEE 1758 ,2024 £9 A
18-20 H, KRAKFEHF v /X

Immiscible Fe/Mg Bicontinuous Composites with Nano MoFe2 by Liquid Metal Dealloying
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Bowen Tang, Ruirui Song, Takeshi Wada, Hidemi Kato, HAERBF % 2024 FMEAFEEARSEE 175 )
2024 F 9 A 1820 H, KIRKFEH F v > /IX

FTT7AA T EMBLIZHKE-~ Ry T LEERES
EMEXR, MER, MESE, 5 147 BEEMERIIERRTEES, 2024 £ 12 B 20 H, Bt XKFE£BEME
AT

SRRSO EE B UL =R — 5 X NiTi DEEL - sl (R & —)
B, MER, MESE, F 147 REEMEMIRRTEES, 2024 &£ 12 A 20 H, FltkFEEM
R 5

ﬁ—ivhﬂﬁ%%%%tU%v EREMOBERES (RX&%—)
BHEA, BEE, NESFE, £ 147 BEEMHRIMIERIEES , 2024 £ 12 B 20 H, Bt KFE£EM
R 5%

ERBBSH D EE B U - Cu-Mo HERESHEBOK - F & Z DB BIADIEH (KRR &% —)
m&hk Song Ruirui, FIFHE, MEEFE, F 147 BV EARF#EES , 2024 £12 B 20 H, &
tRFEBM IR
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