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. FFZEHEE (Abstract)

AT CTILEB IR L A Va4 R(TMDC) % F 7o A A L4 8 -l 1 R TR R Ah 31 1
7 V22 (CMOSFET) D Y — A/ R LA g% 3 Iot(BDNEIE, F v /LIS A 2 ot (2D i
ET53D2D AT Yy REEEZRE L, 202t M-Sz CMOSFET & U CMOS [A]
KICHZ B ET 5, V=R b A UiElkcE: 3DbT 2 &30 Ry v 7O K OERESTRIZ &
ST On WA LT 2, —FH. Fr 3l 2D T2 &0 Ry v 7oL T — o
HAEYER BIC K> TH T ALy v a b RAr—7RdE L, Off B b 1K 795, AHFJE Tl 3D/2D
iz =y F IS TRIV T D by FE YT T —FIZ LD ko7 TMDC [
RDTNA AR ERIIETED, £LTINE TOMREDERM EICIFEL EY TMDC @
3D/2D /"1 7'V v RiEiED CMOSFET J&H~ & BT %,

This study proposed a 3D/2D hybrid structure consisting of 3-dimensional source/drain
region and 2-dimensional channel region in Complimentary Metal-Oxide-Semiconductor
Field-Effect Transistor (CMOSFET) using transition metal dichalcogenides. Furthermore, this
study addressed an application to CMOS device and circuit based on this concept. The
source/drain region constructed from the 3D structure with TMDC improves the on-current due
to reduction of bandgap and lowering contact resistance. On the other hand, the channel region
prepared by the 2D structure with TMDC enables the steeper subthreshold slope and lower
off-current associated with the improvement of gate controllability and increase in bandgap of
TMDC. In this study, the 3D/2D hybrid structure is fabricated by top-down approach with
etching process in contrast to the conventional device structure with uniform TMDC. Also,

CMOSFET based on 3D/2D hybrid structure with TMDC is developed.
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WSesz FET OS2 7L L7223, 7 /3 AERAR ST A ZRFED DN FIRER T 2 7 V7 —
FEMERNC b 70— s S ER L 72[19], 7 L 72 WSe2 FET OER Y ot 2 & P
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(ALDIIZ k> C. WSes i FiZJE& 15 nm o  Fig. 2. Schematic cross-sectional views and
device concepts in this study.

AlOs /Xy v _X—v g VEEEK LT, il T
VE RAR—IVEBAL SID 2 Z 7 FEJEAL Q SPMand 1% HF cleaning

Q) Dry oxidation at 1000 °C to form

L7, n WSez FET HIZIZ RF A X & Y v 20-nm-thick SiO, for backgate

() Transfer of WSe, with PDMS stamp
ZIWZEVIEE 30 nm @ AlSc(A S % U 7% Q AL, (15 nm) at 200 °C with H,0

“—bl P4 k @%HEEH: A10.57SCO.43);5_’%$§ L/fz-o p i} $ WO, formation TAID.57S°043 (30 nm)

by O, radical deposition by RF
WSe2 FET (2137 Vi {kic X W WSes il :; (;g ::ll}t:i:r[i)::ition sputtering
ICWO R L., D% RF A/ Xy X 7z Patterning of S/D electrodes

10 Ni ZHER L7, SID BRI /S 7 — =2 /s, Qpematien Al Gonmopgate
AlOs EICAL b v 77— R 2R LT /RIS, FGA 200 °C for 30 min

7 F— 2 7 H A(H2:N2=3%:97%) 75 il &+ T Fig. 8. Fabrication process and optical image
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BMEFET O k> 77— FEEITZO VIS T AL, /R L7 n LD p B WSe2 FET % T
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AN =2 DT A iE, Gain =
dVout/dVin & L TRD BN D [2], A F] e ' Mo v, =2v
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S5IZHIR S AL, UATOF A2 DWFFEL D bi&koTo, ZO/NSRFFFE, Ny 77— MEEDE X 20
nm @ SiOzENRK T 5, 51%I1% SiOz DEFLCEFHERSIO L 0 b EWFER) T — Mk
a2 HWEPETH D, £72 WSez FET @ S/D =24 7 M4 5 &40/t AW A O
MR EUNCHEET HZ EI2E W CMOS A VR — 2 a2 S Sl EXED 2 N TE D,
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HENTHRIND, TOME, FBEERIOBAIZEY n B FET O F LA VBRSBTS 525
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- FZAEEE  (Abstract)

e RARMEAR (MOF) X, ®FA 4 PNAEMERN - CEf SN2 L—2 U —2 2 F
TOWMHEBETHY . WEMELE L COERENTTIMAE > T D, —FH T, ZHE TICARIEDN
ML SN TS MOF DIFEALIETA RNV Ry v 7 OMixiA Th -7, 2D Z Lk, MOF
DETOMERFTEEEORE2H L oo Tz, ABFFE TR, HFIZERERE DI Lz 8k
MOF DifEdi bHil & @/ E RN 2 ft A L. B E DRGSR ERIIRETH 5 &
EZ LN TE R, WA ITTHE & T 58K MOF OB ER AT 2 /er U, MEEERR 21T 0,
Z O XD e EHE, IRSOT BB R O B IS ISR T AR R E TREORBAHHFTE S 2
TNz, & OB FANCTEE AL ALZ 8 U T 704 2 BN B 7 7 2 AFREIC 72
B2, R X 2 fBEO BRI E 72 &0 oL — 25 - IR L COIEA IR T X
%o FEC, HESULFEMBEA~OINH % &1 L TR IR B2 8k MOF ik 4 /ERLS 2 Hifit o B
HaiT o712,

Metal-organic frameworks (MOFs) are a group of materials with a porous framework in
which metal ions are linked by organic ligands, and their practical application as adsorbents
has already started. On the other hand, most MOFs for which synthetic methods have been
established are wide bandgap insulators. This has been a major limitation in designing the
electronic properties of MOFs. In this study, we integrate the crystallization techniques of
semiconductive MOF and thin film fabrication techniques developed by the Research Leader to
establish a thin film fabrication technique for semiconductor MOFs with sulfur as the
coordinating element, which are expected to have excellent electronic properties although they
have been considered difficult to synthesize. Such materials are expected to realize unique
electronic states derived from the periodic structure of low-dimensional inorganic
semiconductors, and to be applied as energy conversion and storage materials, such as
catalysts and electrode materials, through thin film fabrication, because electronically active
sites in the structure can be accessed by molecules and ions from the outside through pores. In
particular, we have developed a technique to fabricate semiconducting MOF thin films on metal

substrates with the aim of applying them to photoelectrochemical catalysts.



A=)

BN 57§ (Coordination Polymers; CPs) M V4@ A Ht# &K (Metal-Organic Frameworks;
MOFs) (FZ@&E A 42 LB RG22 Z L IC K VRSN mMEM B TH 5, CPs /
MOFs I W AMECHESARNE R EORFHEZ A L, KURETRR « 0B, A, 2o —722 0Lk
REMELE LTHERAZBO TS, —FH,. MOF-5 X Ui0-66 I2ftF& S v 5 —fi%i1y7: CPs / MOFs C
VX, FICBAE D VIR A T DEER DB R OBRNLR A & 725, DR, 2D X 572 CPs/MOFs
DR FREEII AN S < RERANV FF Yy v 72 AL, FEERE L TOIMIRITE A ERE
INTWRhoTo, I TES, LA uHE L Lz Ehkis CPs/MOFs  (S-CPs/MOFs) 23
HEHEZBWOTWS, S-CPs / MOFs [Ifis5 D 3p BB DEF /N RIEAICEH 5T 5728, IR
2p BB Z W TR D CPs / MOFs & it LNy Ry » T 2pkd 2R HiFF s b, 72,
EVIEB SR PuEE AT D720, BELERMNITFEE LGS LKL T, 2BORE /AN R
WEE BT 5, EOFER, S-CPs / MOFs [F AR m W v U 7 BB E e Ko 7o 8
REFMEZ B CE | T RICHEBRN TR L 72 D,

ABFFE Tl S-CPs / MOFs DA 9 % Y-8 R KM 2RI H L 7o etiiirEse o385 B U ClEBERZ 5
L72, S-CPs/MOFs % = YR BHI N R ¥ v » 7O S 0 AN RHEE A L TR
V. AR T COEBFBEINATRE L 72D, £ DD KGO ENRLRFIHANAIREL 720 | #Eh
7o AR D EBLDS IR S D, ABFZE TIFHRAIC, JEESIE AR B LTIt %2 RIEZ T
& JBFE T OB BT & oy DR b A R AT,

. H%Wf@ « R
. WEORE
IT4E, CPs / MOFs ICEXUEMEZ (T 5 L, fbF2 =0T A A fillil7e E~IEHS %

T2ODT S AR T HHEMOBENE £ > T D, EFRIZ CPs/MOFs 22b 72 57 /31 2 &1k
I D7 DITIIM B O BB AL E L 725720, i EIZIE SAM ¥ (Self-Assembled
Monolayer) <° LbL % (Layer-by-Layer %) 72 &% < @ CPs /| MOFs {E/ERIESRF ST &
7‘:0 CPs / MOFs #i i O BRASEM AR L7 T /31 2 T, %H%%*E?a@ﬁaﬁﬁﬁi?/w A D
PEREIC KR & 2B % 525, £ 5T CPs/MOFs 73 AZAERT 2720121, @V ERIENEE
ﬁﬁ‘é CPs/MOFs M ELOBFE &[RRI, mWELRMEZEZ B T 5% —72 CPs/ MOFs O /ERI &
HChDH, LnL, BExUnENZ24A L7z CPs/MOFs % i b U7 @E 6307 <. RricE k%
HEFR L= ERUC B+ 2019213, HARED 2 Rt/ > — M A AT %5 MOFs 72 K2R
BTV, A CIEmWEREEMN 2773 CPs /| MOFs Bk E L CThis 2B tF & Lz
S-CPs / MOFs (235 H L7z, £OHTYH, Fx PR L7z S-CPs Th H[Aga(tadt)], (KGF-13,

(tadt? = 1,3,4-thiadiazole-2,5-dithiolate) ) IIfEaEEEFIZ [[Ag-S-1aT / VAR UAEEEZ TR L T
BY . TRMC HIENLEWF v U TEEFEZ R T 2 EBRHA LN E o TS, I HITEIK CPs
| MOFs MEtOHFTH by 77 7 ADOKARERMEZRT Z ERHLNE R TEY | SRR &
L COHbHIfF S5, ABFZETIE KGF-13 OIS % 7AEZ fﬂgﬂié’:ﬁﬂ ZRHWTHAR RICE
£ KGF-13 R 2 ER 2 FiE 2B Lz, FEEOFERTIE, EMRAEMRIZL Y Ag0) —» AgD~&
Zb & Ketadt (tadt? = 1,3,4-thiadiazole-2,5-dithiolate) /A H ;Tﬁn%ﬁ%ﬁ 9 Z & TKGF-13
IR A ERL L 72 (K 1),



KGF-13
thin film

'Ag - Electrosynthesis

0.1M HCI

1 KGF-13 O #EFE L FiE

DA AT PXRD JIE & OV SEM A2 W CREER L, 1mi N - 4t XRD HlEIZ & © KGF-13 #ifiE
NENFFEA~OERMEEZE LTSI xR LTz, SO ReeRIRE Lz 6 fikHod Ag-S-CPs
TEREAL 2 R AR L THEOILAYE R FE3E LT, F 72, St 2 FUBHT U 72 I ERLC & 3R A 72,

2. KGF-13 Offiibtis & Mg

WARD KGF-13 1Z b U 7 LA o EfgdR & Kotadt 2 AWV T, AK/7 & b ORAERLIZ LY 80°C
DY NVRP =< WETER L THEADOEHMROER G & LTHL 2 ENTE 5, B X AREHmE
2k 0, KGF-13 (THALGZEMEE P21/n THEMLT 5 2 E¥bhoTz, FExFR==> NI, tadtz-
BlAL - S R & N7 ENL L 72 fa P I ISR 72 4 DD Ag(D73 3 Bz & 7213 4 Bl A7 i %
EoTND, 2TO tadtz B F 2307 7 koA b ir, KGF-13 1% [Aga(tadt)], DAL ZFFD,
IR A7 hL T, 8100-2900 cmFEIEIZ Ning-H 5 (26772 55O WU MBI S v 7e v o
720 ZOZ LI, tadt BN FDF T VT V= NVEBRDERIFEFIZKENFEAS L TWORWNWT & ZRIB L
TW5, I L7~ Ag-Ag IO IERET 3.07-3.08 A ThH V. Ag-SHiaDE X112.49-2.85 A, AgN
HAEDRE&112.21-285 A Th D, tadtz iz 713 S1 2% ue-S Ji 1T, flLod S3, S4, S6 73 us-S Ji
TTHY, BAT LA LTRSS Y hU—7 2L TS, BIRAICIE, FEfhEricdE

SEffiZe A FEOERA A U BB 2 TEAIEA L TA45ITERS LTl oD =y FEEKR L, TD=
= FOBREFEFOTESIEA LY b EGEICER LT 1 Rt(Ag-S)aDF VR EERT 5,

ZTNEND 1 RIECAg St/ VRN, FT7 V7V —IVERIZ K - il S, 3 otk Z2 Ik
LTCW%, Hiffsh XRD JIEIC XLV, $HERORET A2 70 bl e —E L, $HkiEdEO
Rl H 2> CTCAg-S)2DF 2 VARV BRI NTND Z E b LNE 5T D,

CASTEP % /=% —FERH 52 5. KGF-13  HOMO 348, Fi, #23#%.2. LUMO [ZF 7
DTV VB DIRFE ERFEICE LTV Z Enbarote, £72. PDOS X HOMO (253 2 #—
DT HENRRENT L AR LTV, ANy FEETIE, HOMO O3 A eIz RkRE < (0.7 eV
U E), LUMO O4#iI/hEvy (0.2 eV LLTF) ZE&nbhnole, Ny FHICEWTHBORE N
G-Y, A-B, D-E H I3 IED b sl F A eic L TR Y . 20Ny FigEIX(Ag-S) T/ VAR
VR IED EALEEREE RO Z L AR RIE LT D,

KGF-13 OYGEEMZFHET 572012, KO~ A 7 n g E 4 (TRMC) HIE %1772,
KGF-13 KD gfu (¢ = BfiF v U TAEKOE TR, Su= FEABIOETBIIEOR) Ok
RAEIL KGF-18 1% 1.3x1073 em2 V-1 571 & | —fRAYISHE BTV D E sk Bl iz i 5 I, 10 5
UEORERETHDZEHLHALDITR->TND,



3. KGF-13 OEpEiERL

KGF-13 %, bilkod KGF-13 O3V 7 G akikz BRI G LD i 21T > 72, 100 mM
Kotadt & OK / 7 h=1F VUL =1/ 1 IRAEEEICTHE) 8 mL IZ&KEm A AgCl T=— kL1
Ag B (1x1em) AR LT 80 °C. 48 WFHIEPAR AR CME L7z, ZORER, WA MICHE I N
B REMR DG DTz, MR XEYT (PXRD) RIEAEIT-72 L 2 A, b EHTEL KGF-13 Off
EREEN D FHI SN D I al—ya X — BN —BA R LD, T LSRG
KGF-13 L [AE L7z (¥ 2a),

HERFHEROIRE EEE M (SEM) ICTBE L 2 A, Mmh—kRIcom LT,
Briti U7z KGF-13 fi B EI AT L T\ 5 Z E MR Sz (K 2b), F7=, Wimd SEM 2»5
SERPBIE IR 10 um T D Z ERH B E o7 (K 20),

a) I I I I *Ag

| Ag substrate

I AgCl substrate e
| KGF-13 simulated [(211) ]
(110)
ln b

Intensity / a.u.

10 20 30 40 50
26/ degrees

XN ARS ol
5 KGF-13 #I0> a) PXRD /5% —> 0% b) SEM {2 o) HIEHE & O d) Ag(O)ILhz A C
YERL 7= KGF-13 #fEo SEM 1%

FR DM L DB ETET D7D, REEZLILL TWRW 0D Ag Bz H V72 B EEER
L TIT o7z, ORI, 0 i Ag HIZEBWTH KGF-13 fif SO iR T X 7228, 1 i
AgCl B2 W58 Ll LEERO SN EIES T ADNMBEOT A Xk LTz (1K
2d), Z OREEYA XOEWTEROME A 0 Miicd 2 Z & TERIEA A ORHHENMET LT,
EIEESIMH SN Z LICERNLTWS EEX LN D,

4. KGF-13 Bz 31} 5 B m T

ATEC T KGF-13 #2317 5 PXRD HliEA T oo, v Ialb—Ta v g —r L Rn—
WaETRTZEnfER SNz, Lo, SR EMERT 5 & KGF-13 @ b7 micxfind 5 (110)
X (211) HOE—7 OB EZT bz, £72, SEM BT H IR EICAERT 25MITTXTE
HHASIEIR & EATIZ 2 > T D 2 L BHER S LTz, 2D OFER L 0 EikE s s Bl bt 2 A9 2% AlRe
PEAVRIR ST, N - mdh X #REHT (XRD) #IEIC & 0 Bl 217 - 72,



XRD HIE OfEF, KGF-13 #iX 0 i, 1 o4 BERE S S 2 AW HATHLEMMEEZA L
TWAZ EnfER &Nz (X 3), In-plane & Out-of-plane TENENBH S N-E— 7 IZEBF
Dt anm e L7z & 2 A, Out-of-plane (2 CHAK L7z bl 5z xtisad 5 B —2 23 In-plane (2
THHN SN, Lo T, &REROFKM & TATIC KGF-13 O pfliAEIM L TWD Z ERNH BN E A

-7,
a) b)
“ng | “Ag
5 Qut-of-plane 5 Out-of-plane
@ ©
z 2
7] ‘D N
g In-plane é In-plane
KGF-13 simulated KGF-13 simulated
_,L d oy l.l.)\_lJL 90T PR T T
10 20 30 40 50 10 20 30 40 50
26/ degrees 26/ degrees

3 a) 0ffi&k T b) 1 Afio> &M TIE L 72 KGF-13 MO m W - sk XRD 7E

BFEHAOME LY . KGF-13 1% bl G AICFET S [FAg-S1a 7/ VAR ATH > THEWVF
¥ U TEER A R T 2 E N REESNTWD, ORISR L v, KGF-13 ML N 7 ~Dis
WA LT3 ZA~DISHAR RSN D,

5. BALTEREOEIIZEL D KGF-18, 86 DIEY /it

BN IR E OB 2 e 5720, 4 FEORE (50, 100, 200, 300 mM) @ Kstadt #ik %
PR U E R 21T o 7o, 15 D= D SEM #1824 17572 & 2 A, 50, 100 mM TiEHRAS .
200, 300 mM TiZ7 L — MRASE (X 4a) OFFHHBHEGEE SN, R DOE/L T + 1 P —IT2 0N
Ron7z7-% PXRD HIEIC TR ORIEZIT-o 728 2 A, B2 50, 100 mM I CTE b7
FRIRFE AR IT KGF-13 TH D Z L AR STz, —F . IREE 200, 300 mM (2 TR L7 7 L— MK
FEmIEL KGF-18 DY X 2 bL—v a3 » 32— & —Ed 3 FBUL GO AL R S iviz (X 4b)

b) T T T
“Ag
0 l 300mM
M A
= Ju 200mM i
© i O -
= | ' 100mM
(2] L A A A
<
i) 50mM '
£
r h KGF-36 simulated |
A Mmoo,
KGF-13 simulated
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26/ degrees

4 a) KGF-36 #E SEM % b) JEEIZ XK D PXRD % —> D24l



IO OFRERZ W E 2 B ) © i 2 RIBE L HURS & XRD JIE 217 - 72, XRD JI7E OFEH.
7 L— MREEE [AgsHe(tadt)s]. (KGF-36) Ofkz AT 28 S-CPs THhD Z LB LN E
72 o7z, KGF-36 13 =R&ldbRZEMEC THESE L, [Ag Sl Dy NI —2 %6H7 % 3D-CPs ThH
%o KGF-36 [3HIR LT, HAR A FH W22 — 228 T DA SR D Z-27» Ty, KGF-36
THEBERR CTOALEGRNFRRTH D Z LD, ARERITIERZ AW SRE GRS RO %
BRTDIDOHIRG L0 5D EERELTND,

KGF-13, 36 Offlpk% g9 5 &, KGF-13 1% [Aga(tadt)], l[n"d L HI12&)E EEAL 728 201
DHFETEENTWD, —F, KGF-36 TIZZDhZEN 413 L7 0 tadt OFEIEAHEM LI Z &0
MR TE 5, ZOREIL, B FRENEWVIZE tadt LROEWHREFE T 2WERER Sz
FEREBEEMER D D,

6. KGF-12 OiEE/ERl

SBRESCENTICEENDIANT L Z— DT F o HERTHZEICED, Ag & tadtz2 b2 5
KGF-12 [Ag(Htadt)]» WA ARETH D Z ERHL N E 72> TWD, F 2 TARIFZEIZEBW T HEAL
1% Kotadt 205 Hatadt ~E 2 H L, KGF-12 #EOER 2472, LD KGF-12 O
7SIV G RE D OGS % B ik 21T - 70,

JEE 100 mM @ Hotadt %8 Ok / 72 F=hr VL =1/ 1IRABEICTHE) 8 mL (2 AgCl
B (1x1em) ZMZ T80 °C., 48 WifHIE RN TMEA L 7=, 1557 PXRD JIE#1T-
72 ZAh, KGF-12 Dy 2 a2 b—va v Z—r b Bn—%ZmR L, i Lz dfeassiniT KGF-12
THDHZENMERSNEZ (X5), KGF-13 & KGF-36 H 0825 &, AFFETIRE L tadt BfL 1%
MW7z 3D Ag-S-CPs HERDIEY 73 T IZEkHh LTz,
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i ‘ KGF-12 simulated i
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26/ degrees

Intensity / a.u.

5 KGF-12 #fEod PXRD #E



FREH OFRIZHOWT SEM A2 1To7- & 2 A, T L7z KGF-12 fEah s U EH Bz
FRIZOH LT 2 TR L TV D Z E MR Sz (X 6a), *HEFEERE LT OMHD Ag iz Huv
T2EkE T2 2 A, KGF-12 1I2BW T HLEAE R A XD KR S= (K 6b),

6 a) AgCl ML X b) Ag FoHi% L TR L 7= KGF-12 #iio> SEM %
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L& RIERE D S ZHNTEAICB VT, In-Plane HAICHB T 2HFE 2 E— 7 3R S e
#ot(mﬂo:@:kﬁ%\m%%2%ﬁ1%ﬁ@%ﬁbfﬁ%fﬁm#%WL:7/&A:ﬁ
HLTWDZ ERHLMNE R ST,

a) b) :
*Ag | *Ag

Qut-of-plane
3 3
@ @
z 1 =z
@ ‘B
c c
2 i)
= In-plane £

In-plane

KGF-12 simulated KGF-12 simulated
10 20 30 40 50 10 20 30 40 50
26/ degrees 20/ degrees

7 a) AgCl =R K O b) Ag Htiic TR L 72 KGF-12 MO M - ok XRD HIE

7. tte BAALTFE2 AT LR MR
AT TR O & SZ5ET 5 728 tted (Trithiocyanate) Bz 1% AV 7= 3 FfED Ag-S-CPs,
KGF-6 [AgaH(ttc)]l .. KGF-7 [AgHz(ttc)] .. KGF-8 [Ags(tte)] .0 LA A7 (K 8) 1,

s S ML i vt
EERLED;
B [ ]
'.....':_.l. - @
& = K
@

4] o Vel

FETETE

vwzIOoZ
cooold
crza

cecoh
0zIOZ

8 a) KGF-6. b) KGF-7. ¢) KGF-8 O s

B 100 mM @ Hstte 78 OK / 7 b=b U =1/ 1IRAEBICTHE) 8 mL (2 AgClL ik
(Ixlem) #hNx T 65 C, 36 KfEIEARZH CTMA LI L Z A, KGF-7 HIEOERI R S 4
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- FEMREE  (Abstract)

N Lligige 0B AEER M EHI AW S5 A A~ T U TV ARHN TEENCHERET 5 72 D121,
NAF=T VT T 2 RIEN BHNTPOR U TRMEE ICHN O BERH Y, £TDOT kAT
F~7 v 77 =UREELREEZH S TOD, RFFERETIE [ F~T7 U 7L OREFEIC
Mo~ Ty —=UNm~ORBOMRY ) ZAfE LI, A A~T U7 VORERFEICET D
BEOT—2 v n 77— O0BOBRMEEZEERNTRITT 272012, #RrTE 28 AL,
NA F=T7 VT NVOREFEEMIDSEEORBRYEL T 5 Z L T, oM A~T VT L
DIIEVET RN AREL 720 . NA A~ T U T NVORFHER OMEIZSRN D LB D, ABIZET
E, REPREE I A S Efe OBBEMZER L, R LT o~rr 77—
DR EEAHA LT L2 L, SHIC ALEMNCE DA AT VT o~ 77—
S E T 2 ET NV EMET L LA AL LT,

In order for biomaterials used for artificial organs and regenerative medicine materials to
function properly in vivo, inflammation against the biomaterials must subside quickly and
lead to tissue repair, and macrophages play an important role in this process. In this research
project, we aimed to "elucidate the effects of surface properties of biomaterials on macrophage
polarization. Machine learning was introduced to analyze the relationship between
macrophage polarization and multiple data on the surface properties of biomaterials. We
believe that elucidating the relationship between surface properties of biomaterials and
cellular responsiveness will enable the prediction of inflammatory properties of novel
biomaterials and lead to the construction of design guidelines for biomaterials. The objectives
of this study were to fabricate various culture substrates with different surface shapes and
hardnesses, to clarify the polarization state of macrophages on the culture substrates, and to

construct a model to infer macrophage polarization against biomaterials using Al technology.
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1.1 il b oo F

Wistar 7 v b 6/NEE %, AR /K% 500 ml it L. /MENFEEPEE L=, Table 1 ®
G T/ % Triton ¥k, DNase ¥ WONBIZIZIE S, /NMNELMREZRE L, T 7 1
IR Z2ER L, HE 2l X0 . /NGO ORMIRBREZFHE L7z, £7o. DUk b/ Mg 2 SRSz
S, EAME IS (SEM) TEIZE L. /INBEEEI O TR 2 7] L 7=,

Table 1 i b 54

. Triton¥®ik . Dnase&®¥K

£ R Tritoni B 2 B Dnase¥A¥R IR EE 2 TR
Triton-90min 0.50% 90 min 2.0X10 %% 3 days
Toriton—270min 0.50% 270 min 2. ()><10_2% 3 days

Untreated TIIHBM M2 O TIZHINANFAE L7223, Triton-90min, Triton-270min TiX
AIREAAIZE A EHER SN2 hoTe, ZOZ D, 7y MMNBEBMET S Z ENTEREEF
A%, Figure 4 XV, BMla il CTHESCRED~ A 7 v 25— WEERRFF S T2 Z &
DR SNz, £, MEREICHESR 100 nm FZEORR OB E SR I, 2 o
Untreated THH % < iRl 4L, Triton ORIERFFENEWVIE ERA Lz, /DMMEORERICITT
=R AT=F UL DT ) AT MEEDNFET 5 2 RN TR Y . Wang HIFEBILZF
A — G IRA LT a2 T — 7 VRO 2 ®mE LT 5, Fig. 3 THIEZ S Lo iER OBk
DOREEIX AT THE SN TNWD T/ A — g LB L T\, £70, kRS I
Untreated The® % < iR S 4L, Triton IR OIRIBRF A RUVME ETA LTz, Triton (X5 HTEME
HO—FTH Y, FmlEERILS VB ERERT 22 NmbnTnD, Ko T, Triton &K
DOIRFIERRE OB, T =203 7 — 7 U SO RREBEEK D BSAMR S, 2 Of5FRknRAE &
DWW LTeeEZOND, LEDZ Lhb | ABFE THERR S ALTORRRMEE I X ARy Td 5 Al
REMEDS R S 4L, BRI A D H722 D Al b/ MG A FRIC & 72 2 L R STz,

Untreated | Tritn-90min Triton-27min
Figure 4 /MENPEZRH O SEM Ef%
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R OERLERE 2 Figures 1R 1, £33, A a—F—Z2H LT 5000 rpm T Si 2 2
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& L7z, PDMS [ZFH L H{LAIDOIRELFNEGEAEZ DT LTI EZLIEDLZENARETH D,
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PDMSm, 700 mg @ PDMS % PDMSu & L7z, F7=, {FR L7288 % T PDMS 20K
R ZE ST, SO %Z PDMS (282595 2 & T, PDMS BHEEICITERE 1 um, &
S 2pm, fAFEAY 0.5, 1, 2, 4 pm OMBMROZEEDH 5, TR EFERNTLEAL U7 iE R Habt & 1F
T HTETHo7, 0.5 um & 1 um OFRIIEHET, EOMME 2 um & 4 pm OFFR %
ML, 2@ O E, 3 Y DS ZHlAEHE T 610V O PDMS 5 OER 21T -7,
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0.001M @ HC1 T 6 {5 % L CTER L 73k E 1 well 4729 2 mL 32U L, 37°CT 1 FR§fH
A Fa—k L, TOBEE L, &5 70 EIT 1.0x105 cells/well DB T JTT4A.1 Z 5
L., 2414 o FaX— K LT,

i e N EICHERE L 7oAl X, 5 3IC, SEATWD Z b hoTo, Ziud, Bl
L TR T L2 RATENAIORGFEORETHD L EZ B,

PDMS L THi Lol SEM T L7-#EH % Figure 10 (273, Z2E O & L7 fEik
WZITHENEE L TWD Z Enbho7z, PDMSs EO#IaIZZ DM < d PDMS & T &
DS LT, PDMSy oMLz O RIFRIZE D b FHlL M CR¥ECh o7z, PDMSH
IXZDMOE S D PDMS & t~2% LR L7cfilanZn o7, ZZEOMMRED 2 pm & 4 pm &k
R5HE 4 pum ® PDMS EOFBNHE L TWEY BRI > T2 T 5/a05n 22 &2
DroTo, Flo, MRITZEEICAT TEREZMIZL TWAE Z ERbroT,
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ZE L0, FREMIcTHRA I PDMS &Y EofMifao gzt it 4 Figure 11, Figure
12 (277, BEOBHDHMAITHENEEL L TEBY, 77 v MR BICHEE Lol & g LT,
M1 ~—#—Tdo 25 INOS BREELL CWAHHIIENRZ -7, £/, M2 v~— D —Th s CD206 I%
EDOFMIZTEBNTHII L T e o7, PDMS B O SIZ X - T INOS ORENERRD | X
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B D — I ~DOMEDHE STV, RFEOZEEICHES LML o 2 AICHEL TW
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IZEDEBETHERIEL TWRNWZ ERDbhoTe, HBERAMOBEINE LN 2 51FEL < Ol
DHEEET DO, ZHPWIEE ML ~MLTWAMENZL RolobE X2, £/, AU Y R
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P E TITIEE S 2o 7, B LR OFTRICEE L TAH % S HICR IR 21TV, RN T
DRBEZEM L -REOT —Z ORGZITH) TETHDH, £lo, MEIET TR, v7/nrn 77—
T EORERNBE ST DMk E I, RO REA T TETH D, REEES BRI
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- FFEEEE (Abstract)

DO O D NEII LI OREERDGEE > TV D, 2D O TH AN/ E 1L
FRZVADOEE 2, < OBEEBTHEREREN RO D Z L DLIRFIEN O & L THIff s
%o, LU, MlaP/NEE O & 2085 THDE - fIHd 5 Z SIIRERETH 0 | Fric e lniikg
BRIE DFERE L 70> T, ZORKOERIL, MRN/IEE Z €O E O THIRUSMNIERDY H4 2
EDREELWZ LIZH D, £ TARMIETIZ, BHiEEOKATIIERE 2 KIS, Ml MR A ST
FENA P TSV ERTRET DEIREZHRET 5, 7 VEROREFEMIZEIV I ha v R T7RE
DI/INERE H EHSEEOF FHEET 5 2 L 2 RBIC L, MIlRN/ NS B RO - e 240 <,

Cell, the minimal unit of life, is packed with countless micrometer-sized structures. Among
them, intracellular organelles play essential roles in maintaining life. They are dysfunctional in
many diseases, and thus are promising therapeutic targets. However, precise measurement of
the functions of most intracellular organelles is still out of reach, which makes it challenging to
develop new therapeutic strategies. The most urgent technical challenge is to isolate
intracellular organelles of interest from the cell in their intact forms. In the current research, I
will develop a technology to protect intracellular organelles with a thin hydrogel film
surrounding them, based on the applicant's previous results. The protective effect would enable
isolation of organelles such as mitochondria with intact morphology and function, pioneering

novel analyses of intracellular organelles.

- WFFE A Y

AEFZE T, MRANNEEOREHTHSH I ha v U 7 E#ENIC, MIRN/NEE 24X Mk
T OMRIEA o 7o £ £ HFET 2 HIR O 2 B3, W& OLITR/ERE RIC, 2oy
B “NA R Z Vi ZH0WTI bay RY 7 2RI R#ET 5 2 LT Ml o - B
TR RIBITDLHI Py R TOX A=V kE/MET 5 2 L 2 AR S35,

AR TIL, Z 2RI ETTEIANA RaZWEREFRIH L2 ha v R 7 BT OBH% %
Bi5d, MFEBRIMNTIIETZOHE—HL LT, LLTO 2 5O EEERT D,

RO - AXTCMENO I har R T REZ X X TENA Ra F R TR O Bt O3
A TIL, iIPOLYMER AR U X7 F REHO S H—FH b LEHFE2 I b2y R 7T REICEBITS
BIRETNA PV E2EmEt, 2 hary R TEREEZ N RaF Ui o d B2 B+



%, iIPOLYMER & AT LT, # v X0 Bl% LG0EG CHRET 2thoHiliz Ao g ke s
HIEICOWT O 5, ®ETA THAA A= Ik -T2 bar R 7 L ZORMICTERK
INDHNA R T NVEBEL, A FaFEEOER A MR T 5.

O A R ERIC D PEN I v RY TICE 2 5 B0

NA R FNVEBICE DI har RYToWEIL, S har RITEEETLIENDITTADY
RT TR TOMWRESCIEEZE(LSETLE) LI~V A T AONRE AL RN L EETE
R, I TAFFETIE, B A FeF @i T hary RU T 2E 5 7210 TiER<, Ebihvz
S hary RYTZHRIEFITHEEL T D NE I D ERFET D,

< PRS-« R

FTATHFFEIC BN T, B TSI ¥ VX T Ba Tk & T D4 R 7 OVERGEIR &2 IR 711
R % Hift iPOLYMER % %% L 7-(Nakamura, Lee et al, Nat. Mat. 2018), iPOLYMER %, /)
AL EORRE RN A~T v ZRIEERRT D 2004 VX BEZENENS T AITH
FELT2 200K Y XTF REHEH NS, Mfast 6 ORIBICINZE LT, iPOLYMER AU X7F R
FIID Ty MU =7 BB L, A& MBI BEMEBTBIE FTRE e~ A 7 1 A — M LT A XD A R
a ZVEREIRE A U D, ATHFZE Tl mRNA #E4 R A A > % iPOLYMER <75 FEHIZmEE LI
LT 52 & T, A UVASKMET CHIREMNICIZR SN D AEBEERR, 2 b L 2RI N TH) 7
BRI RSN LT,

L7 L iPOLYMER I3 lbERFOSERG (AT L DR MK < L HIIE & WV 9 MR R D =2 v/ — | &
¥ P TITHIBER CORERIER D FEDIX L SENRENWE W) BN D > 7, T ORMEZ [FREET
5k E LT, iPOLYMER AU X7F REHO—F, b L IEmMGZEERED X 9 70 2 T2
BT D2V AT LEAWD L VW) EFERERTZ, 20X RBEMHEICE - T, R TF FEFELOE
BRI R L, R Y X7 T NEHRE 2 REEMIC R ST 2N TE 5, ZORE ES
AR U CEREREROFELUE L, FRIZ 2 RoCH A ReF VAR T 52 & T @€t
KORE 2 3 RTThEMRIR L 1XE S TSN ATRE L 72 B & B 2 T,

AR TIXZDT AT 7 HFZGET DI2DOFEFHR R L LT, I hay NUTIHNE~D X 7 B
EHWD, I har FU TR, MO — 7R EOBRERMEREL AT 5 d i 4L 7 %
ZTHY, b RITHREHRT L HOBRBHICBWTHERBERIKTAROND Z &5,
PR B OBRCTE RGBS IC B W CEE XY —7 y FThHDH, LOLBRTIE, I ha U 7o
BREZ . HHEO®WEBRENOERR TCORBBITMITT 2 2 LIXEH STV e, KON
PIREREIL, I b2y N U 7 OMRINICZEIT 2B AR, BEREA (R o 7o F o - R 2 2
ENTERVWRIZH D, I bar FU T OBBET, @RS CHIRA RS L < I3 L <
B, MR Z LT D 2 L TIT Y, & AN, MR - ko 7 a e AT hay
RUTZOLODRELMIES N TLEY, Bl ZI hay KU 7 OBRECHAEIT N & K&
<HERD,

ZZCAMIE TR, ZOBRIERIZBW T, 2 har RU T EWEMNICR#ET LS LTI hay
RU T O - BEEEZRF L ZEORUAEERB T2 L2 HEE Lz, BN, Ao
iPOLYMER <CHHBRSEHf 2 VT, 2 b U T REIZHK V7 DA Ra F Lz
T D FEBRREMENLT D, I hay U THEOREINA NS NVORMERDZ R EaE



S, BEETOEREAMREMRET D Z & TS Ry Wi s ZE L & 5 EHEE L,

9. Bk iPOLYMER @ 9 5, FERLGRFEZ 1 Uiz R X USRI N RS L E 2 bh
DNy FALERE VT2 O HWT, X b3y FU T OANE EIZ A R e 7 VEEE IR 2 Ak
95 ENAREE EBRMICHGE L7, ZO%RTid, EYFP-FKBPx5 & mCherry-FRBx5 % /A
R ZNVDFEMERDRY RXTF FEHE L THWZ, Ny FAbEWM T 3~ A > o Z st BN
3% &, FKBP & FRB BNEAFIC~T v &R &2 L, A e VEHERZ R T 5,
2 DODKR Y RXTF REEZMIE 2RI S TR Z N2 72356, MIREIC R ER OEEIK2 %
B EN 00888 Ih 5, RSN RIZ, 2 208 Y X7 F FHEICHA Lzdos s o8
28 EYFP - mCherry O# B CHEGRT 5 2 &N TE 2,

FRORVARTF FEEZI bar RY THME RICERSE S HiEE LT, AFETIIBEE T2
2ODHFIEERFTL TS, O e, R ATF REHICEEEI hay RY THME~O[{ES 7
WA EZET D EWVWI) HIETH D, RIET 7 FAESIE LT, AR TIEI b2 R TAMEIZ
JRAES % % /%27 '8 Tom20 O N-KifHiLOfcs] (LA TIix Tom- & 5E#) ZFIHT 5, ZOJkE
OFEIE, IS X o R B aBBESELZ THEMNICS hay R TAMEICZ v o7 B
RET LW flifESICH D, —FHT, V7T ASE S DX 8V BEOFRB L~ iE, BEL T
JERRICFE X o B e BB LSRR LR THEIEY, Z0kd, N KaFLoFEe
RHBNTEOENPI Fay N T REBREEZED A Fa S VEREZER T 272012+55T
ML FERELT ha vy RYUTE2E#ET D L) BETER S WAREERS 5, ZofEZ
BT 2 D00 2 O EDDHETH D, ZOHIETIE, #EH /78 GFP (T HH—~ FAA
VHiURER X XV E . GFP ) AT 4 (LI GBP = GFP binding protein & fi#fk) =M\ 5,
GBP /. GFP HkD®ENZ "IV ETHDH EYFP LR OLZEICHKET 5 —FF T, GFP &
TR 2 Bk D mCherry ([ZITFEA L7gV, Z0=H, 2 hay N TIZBET S Tom-GBP %%
B LMz W, EYFP-FKBPx5 (£ b2 R U 7HME LD Tom-GBP IZ b 7 v 7 S THERE
9% —J T, mCherry-FRBx5 |& Tom-GBP & EH#F5GT 5 Z &3y, =512, EYFP-FKBPx5
ITHIRE 2RI L TWD 2D, ¥ o7 BOREITR KRR SN,

FFENIZ Tom-GBP « EYFP-FKBPx5 + mCherry-FRBx5 %588l S, 24~48 R[4 /Ny 11k
BT R~ A T TR L MRS TR T 2 ERZ AT o7z, AR TIE, # o7 BRBL
L O@E & &, HIlENEEORMEIENES THHZ ENnHT 7 U 72 KU PILEROMATE
COS-7 #ifaz Wz, SBEEL LT, 3% AT U A by 7 OIRBETH D DMSO O & HIMLT-
BECIX, TSN LS EYFP-FKBPx5 O—#A3I = RU T RIZERE L, Mlago—fkk
VT F AR EYFP Oty 7 v hary KU 7 BBl sz, —J . mCherry-
FRBx5 [T E BRI —FRIZHML TR, I har R 7 E~oERBIFBE SN oz, &
IZx LT, I8 o 5EETIX, EYFP - mCherry D& 7 F AN EBIZI har R T
FICEFT2HEHAA R 572, #iRd X 512 mCherry-FRBx5 (£ h= > KU 74K ED Tom-
GBP L HEEOHAMEMAR T2\ &b, 2RI EYFP-FKBPx5 & mCherry-FRBx5 28X h
Ay RYTHME ETRRRIR 2R LT Z L 2t 5, ERd 3 202 7 EIZA T, T b=
Y R T7DOE~Y—H— (Tom-ECFP % L < (X Su9-ECFP) #H\ =%k T, EYFP & mCherry
DY TFNVNI hary R T7T~<——0OEBE LS —HTHZ L0, ZLOMIBTI har R
T RBERBANA Ra VR CEDNTO D AREMEIZH3ICH D, BE, 20/ FaZ uE Kok



ETCOFAFT IV AEZRET D2 LT, ERICI by P 7T E&EPZERERETHES N TN D
ME D DPBEEE T T O TN D

PLEDOFERN G JEATHISE CRA%E L7289 iPOLYMER # VW C X b= RU 7 RmIIANA K e
TNENEZ TS DN D EBIIRE IESSHRZEL 2 & T&, LaL, iPOLYMER (2
FonAg FarnE, I bary R 7HEROEET FKBP - FRB MOMEENH HRERZ 5 &%
AHNDTEMND, N A Fa T VERR 5L EET, RaEEHDNEHE LW AlRetEr & 5, 2
OREE RS D72 0121F, FEITII RS RES 2N L TR Y X7 F FHAZE L, RAfny
A e /7/1/%)1%720< LEANOFAFEPLEE L1,

Z ZTCAMIE TR, Z N7 BRICHARE S 2T D8 2 D Toa Re s i o< D8
BT OBAFIZ BT LTIV AT, WS 20b2HID 9 6, AL TRICEH LTzOn
SpyTag/SpyCatcher > A7 LT % (Zakeri et al, PNAS,2012), Z OHAiiL, 14 7 2 J ik i
DFNRTF R Th D SpyTag &, 18 12kDa D/ 7 X 87 'E Th % SpyCatcher 7> 5 fi%
D, TNH20%BATHETTHEE L, MEAEORICITARIZEAERS (1 XTF KEA) 2
B Ehd, ZOfMAERIGE, BEVpH, iE, BXONy 77 —FHTHEMELCEZSHZ &
DHHNTWD, ZOHINORE ZRFRIE, OFEZITMINTA YT F REEREREND Z
L @F NI EMBEBICRICHEZ S Z b, O DDZ 3T EHNICEE O KG m =258
BRETHA L TEH2LThHD,

F 7. SpyCatcher & SpyTag #ZNENH T LTEAE LTzAR Y X7 F KK SpyCatcher x5 &
SpyTag x5 D77 A RZEFEHEL, COS-7TMIEOMIREIZHI LT (K1), —2OKRYXTF K
HIxEN T E S 37 EYFFP - mCherry Tu gk S TEH Y (EYFP-SpyCatcher x5 -
mCherry-SpyTag x5) . #IFIN CORIELZ BAMEBERBIE T2 2 L TE 5, ZOERIL, SpyCatcher
& SpyTag OGNS, FME TOME OPEEEFIFHIC I T & OFREE DML Tl = % Ok iEMERIC
RAELHZEZAME L, 250K Y ~7F NHZ BUZIBL S W 5 721 CTHRRRFIZE AR 70 BRI
DI SN TLE D DOTHIUT, RO X I EIZERT 5 2 & TRISEZINHET S &) Bl 2

WHT 2 ZLIFELV L TH D,

Tom20-ECFP Merged
(mito marker) SpyCatcher x 5 SpyTag x 5

¥
& e s
Zat Uy

24hr ﬁ
post transf. . '.;:Ta ¢
\.‘::‘é:*f*} N

.

i - Ry T
48hr e g L .

post transf. :‘%,&‘ DA
v

1: SpyTag/SpyCatcher Z FAU = R HRG R SEMEA T AT D BAF



NV AT 2V v a % 24 RN RBEMEIIC L 2818217 o7& 2 A, EYFP - mCherry
DI 7T AT RRIZ—RRIC AL TR Y, 200K Y X7 F RETDR LD 24 KDL
PICIZERM 2 EEG IR 2 T L TR N2 3o te (K1 BB, ZORERND, 790 b REfHFR
JE DR} A 77—V TRER IR K 2 BT 5 ZBOR 2T 5 Z e 3 T&E R, +3ic har R
T ERET oA Fa SO E | FERIR I Fa s Y 7 HEER A~ OISR TRE & & 2
b b,

(CRWIFEI A 7 =V TOR Y ~TF FHOZEEB ZW LT L0, F TV AT 2T v ay
% 48 Wil T WHMSEBIER 21T o 72, ZOM AR TIE, —#OMIE T EYFP & mCherry 23 EPHIC
NRTEWY T FOVRE CHIGE LI EEDR R S (M1 T, 2F 0 48 &Iz iX, 220
R U XTF KT SpyCatcher - SpyTag [H] DA VX7 F RFES B S, BRI R EEREIR & 72 -
TWDZ LDy hDh, TREDY 7T VT2 R0 & < RO E L Tie, oMl
WRITEDS, BN R FOVESERDIE LT, JEA D D ZEL OMBEIZ L TE 22 <
TRoTofERD Fh & SR B RS L S IR WEERE R DT A2 AT & 2> ORI TR - )OS L
TR TR LR RIS B omF 25T 2METH 5,

PLEDORER NG | SpyTag/SpyCatcher o A7 A% Hfix b 3 2 Bl i, A XMl & v o B
BB W TEMRNRENMAZTER T 5 2 LR aIhic, L0 EEM RS2 BEROT-DI2iX, B
% S AVIZEEMEAR DS A R SNV EZ G T o070 8 5% K0 BEE R A ETH 5,

IR B~ DR 5 ORI E W D B OHMEIZ K > T, Z OFREINIC £ 2 bt Tk
DONFALICHHEH SN ONEHEDL -0, S OIC TR ERZIT->7-, Z 2 TiX, Tom20 ¥ >
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RGO BHIE TER{LFHE MEMS BB U — —_XZ X HT O[] THY | frELER
LOH MM =1L 7 Ly MEHWT, BEROM/NEREM S 27 4 (MEMS) #Rih¥EFRE T
(REYy=F ¥ —n—_2 %) B EREEE (LSD 72 & & P8 RN .7 v & 2 Clh—Hp
RIZU F AT D BEEIR O 2 Bfa 3, A= T4 Db - D RT DGRBS TN
TSR YR O IR ISR R BN AL oA B B 2 o3 B A TRE At v R O
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The objective of this research is to create integrated electrostatic MEMS vibration energy
harvester technology. We aim to develop a fundamental technology to integrate electrostatic
micro-electromechanical systems (MEMS) vibration energy harvesters, sensors, and integrated
circuits (ILSI) into a single chip on the same substrate using semiconductor microfabrication
processes, using self-assembled electrets that do not require any charging process. Recently, the
number of small wireless sensor nodes has been exploding toward the realization of
cyber-physical systems, and it is necessary to achieve versatility and productivity in sensor
nodes that can be self-powered day and night, indoors and outdoors. There has been no
previous technology in either domestic or overseas to integrate an electrostatic MEMS

vibration energy harvester on a single chip in a semiconductor process on arbitrary LSIs, and



this proposal is a world-leading project. As a future development of this research, we will
establish "Integrated MEMS Energy Harvesting," a field of academic study that integrates
sensors, circuits, and energy harvesters at the chip level to realize self-powered and

autonomous operation under all kinds of living environments.
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- BFFEEE  (Abstract)

TRBEA NI EDV VAN T DREEWTEN T ARERE SR R, TDRD, 2
OYEE A5+ B THix 2 A F~T ) 7V (NTREEIRE) 2V VALY T La—T
S T PITOR TS, 1272 L, Bhwa—7 4 U 7R OR SN H S, £ 2T, AFET
FEREEE AT LY VBN T DRIEEM DT ) v— MEERL ZOHER D
a—7 4 T RRB T, TOME, VBN T ARCEWOTIW N X DB T T
IFx—vaVIEREETHD Z L3 oo, — T U VBNV T DREEIN T &
FFoZ AR L, 100 nmBBEDY VRN LY LER ECa—T 4 S TEDH L E
DM Lz, RO IT, Bix oA A~T7 ) 7T OVCBEOAEREEEa—T T %
eI 28 LW & L THIfRF S D,

Calcium phosphate compounds such as apatite exhibit excellent hard and soft tissue
compatibility. Hence, various biomaterials (such as artificial joints) are coated with
calcium phosphate to impart this property. However, there are concerns about peeling with
thick calcium phosphate coatings. Therefore, in this study, we tried to create nanosheets
from an octacalcium phosphate-related compounds with a layered structure and attempted
to coat them on substrates. As a result, it was found that physical delamination of the
octacalcium phosphate compounds by shearing force is difficult. On the other hand, we
discovered that the octacalcium phosphate compound crystals have flexibility, and clarified
that the octacalcium phosphate crystals with 100 nm thick can be coated on curved
surfaces. These results of this study are expected as a new technology for forming

ultra-thin biocompatible coatings on various biomaterials.
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EFBHZETOCPRTOHEMR E~Da—TF
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