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DRE-MTEEE-EXLGVRY—LICHEAEIN LA
FDHED 3 DONFGA—4—IZFBL.BEF/F21—7
DR EHDBREZT ol TDHRE. T ILREEPERIC
EOTH/Fa—TDREOUEHETETEHIENHLMIC
otz £z, MBI FERNELIZURY—LERAD Hela
HiazR—OERELICEELTERZMMLIZESS, YR 1. ATHEB(UARY — L) & T KR (Hela MHD) 0D
Y—LOSEVIREF/F1—Ih Hela MRALIERT S BEEF/Fa—TIcL s
CEMNHERSN=(’ 1),

Connection by
lipid nanotubes

2. BELIADI=9IRTITILDEIREF /EBEADIGHA 2

g /F1—J%MEOHEITGATREOICE. MEBILZEOETENNMEEZRET IDENDH D, HIAENL
B EEEIE - BE G R MBI R X BREAE - PHFRELAE - REEEREAEICE T BESF/F2
—JDBREOEACREEICETIFH-LMRER/LY. BEF/Fa—TJORALIZH/FILHBEEILSNDER
SERRLI-YLE T BB T /Fa—TJDEBDAHTIIALK . MAFOREEEERCTHEBET 25 LFiE%E
FESLLT=AY, SIS F DY CHEED R E T DEMND, TO—HIEL T, BEFH/Fa—THEEMI~DET
250, BREBEHEMNFEMEERT I8N FEAMTHAILET. MAFORANSIBE S /Fa—TJ% KK
TEHI-BFEEHRR L -,

" M BB RIS/ Fa— DB SR O SR HE A I 1 I BT A R RS 2(2015/6/11)
2 B EMEREBEINEEIL AP vIRTIUTZILOEI R F /BRI A I RERESZ(2018 £ )
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3.1.5 DNA B I7tE2TVIZ&DF/ VATLDAEIR

DNA L7tV TVIZ&DF /R T LOEIS

(B)II=58)
EBRLTWSEXE:

Bl EBEETERXEREMY - ATLHARTHBREILINO=IR HBIE EFHEN). EBHEB).

E£BEMEL 42— HEHIBR)
7S EARS 2008 4 10 A ~2013 4 3 A

PRERRIEASE . PRERRIRRZE (35 3F)
JST CREST

SENRTORER:

DNA 73F/DNA F/1BEREZRWN =T/ MHOBEFIEIZKD. RELTYTFH/To/00—FEDOHELEB R
LTz £ . DNA Mo A IEUE ALY DNA F/#EEARZ AN ESE T, DNA THEL &7/ HF(DNA-AUNP)Z#E &
ILSERE FAVEVRBEDNREINDZEFMRTHO THLMIZL Iz, Tz RYORY VI RIBIZEOTRE
{ESNI==RIT DNA BT LA ERON AICTHZ SR B L. IRIBEHE R FE A BEMEAM—AFM)E]
EICTHZFERENFOLNZILET. TOTL—LELTOFAELEIZ DNA ZESHADEEZEMEBZEIZERIIL

1=

BE:

1. F/HFRBEEDOHEHEBEDIERAE '
SENITHARRETORRICEDE, DNAFEERLT-

F/HFLARTIEEDIEREER LSE=(E 1),

EPE{RE DNA +/BEHRERANT, EREHO ¢ 3007 .
DOIEMIZ DNA 58S /M FEERESHE, ¥4V EUF %@ﬁ‘ Py
4

BEZEBEINSILEE X RIMARELIZKYBALMIZL
T=

Fi-.DNAZRAW-F /R F DGR, BERPTIIEE
MEELTVNSD, BRI EDIELEN LI REFKIE
BEIYREENMEVDEHERBENHIFTELLERE
NHo=, CORICEHLT. ERBAERMEERMEL.
DNA i+ /PFDERDIL AR EDEEREEREICHRIEDIILITHIIL z, T, FBESE TLHREBEN
NGV EHEREL,

1. DNA-NP(DNA {&ffi+/#i¥)&IE U E{AE DNA F
JHEERDESRIEG LY DNA-NP, LEILIEME AT
DNA F/#E&K)

2. EixiBEIEE —EfE(SLB)ZALV= DNA AR DF/ ()
RF_RTHERE? & DNA-NP
RERRIZBITAZATHEEDTOLR(RFDE L gastene

L W

REA~ORE . ZRITHH. REEBEEBL. BRARS 5. =
HAED SLB s mIEERIZAL= DNA-NP O =Xt -
EELEEEEL. ERIEICHRILEE 20), S5z, _:
DNA (E25! BROAA Y REREIC LY

EEHORS, BRDAAVi=ER &Y HIFRE 2 (DNANP (= KILkE B (b) (o .

MEEREHEHYTICET. ZABFRELEARFE
EEHIET S ECHRIILI=(’ 2(0b),

2

DNA REHlEIz LB =Rt BB EDE(
ENL)D R —JL7N—I[E 50nm

(ay

FELER
REBE 1ITOVTEE, F/HFOTOTSTTIERIEICELTREAEE, LD ZERAREELH S,

! Science, 351, 6273, 582-586, 2016, B HFETDNA F/EEKRIZL 57 /I FBHEED#EEH B R R EZE(2017/6/15). $5FE 2017~
046570

2 J. Cryst. Growth, 401, 494-498, 2014, Jpn. J. Appl. Phys., 55, 03DF11, 2016. Journal of Crystal Growth, 468, 88-92, 2017,
FEAETDNA L I7EVT)IZ&D D FEZRDORER IMFTARREE(2017/12/26). $5EF 6086595
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3.1.6 WICHEALMICHEERIRT 57/ v )V T7ORKE EFA=F)
B ECRICHREERIRT 5T /)7 DS
B EFORIEZANARRENARRHMEOAHARRD BEHARE)
72 #ARS 2008 4 10 H~2013 4 1 A

SENTORE:

BRIOEFBBICEIZET IETIE/NSVHFELTERCETREL., BERTRELTEFEZEEEICRIRBK
B35 /Fv)7ORHKEET oz, BHELOBEEINRESN TSI vIRAZOTOT7—E-2GE ML
ERAAUNEELTWSAVN\IVERBER)EEBREROFMREL. CNIZIGLTHNS S FELV /NI E T /H
FOI)FUODREIEHT AILET BoRIRTEESEAILICHIIL -, COE. IV FUICEENSERIL
KICE>TMRI DEEREN M LT HIEAREINT =,

Q
®E:

1. UAVFDOREREEZ DB TAYNICTINABRHIFIO—T ORSR '

AAMCESICEVWTEWMAETRIRY SEEBEES/\UE CD13 Z1FE#LL. CD13 LEIRMITHE TS
NGR RTFRFRNSFY TV 0 TAFZO BRADFEBALT /=MLY A XDEEKRERHE LT, O
DEEREETEMP T, CD13 ZR| T H/RBELAEVMBREETNETNIEELECSH, FIETIIRVELENRE
ENT=, ZD1=0. COEERIE. PAMKBEERHKICE>THRET 2TA—T ELTEKC ENTRB SN =, BIROX
EFENELGOREREMERT HILITBERYILTEY . SYBERIDAMIAEZRE TESTO—T DRFENHFE
nd,

2. T )—LOERREEETORITEDORRE
HRERLIETIVY—LEREN DM NEENL

THEREPCYIMYLTULDA, TH/VY— LR TOHM

BOBHREL D=0, BABREDREDZHIZALST

0
LI TEBEEZBNT NS, BRDIYYY—LERS »
TH10IZ, BRAORELSERHNITAEL . C o
OB, THVY—LERRIIHEETEATERNTTY o €
VY= LIZRF /HFEIRILLESET, BLDIIYY v
— LERBITESESI AT 1), o, EARITRIL -
FIEOEBA, THYY— LD T Th MBI OIEE
[HRBE S BERBS Motz EBIT, THYY—LK A N W n e
HIZEENEHTEBHSERHEMERILE, TS o
DEREY . THVY—LEEROREITIALIME  B1 ARSTRELESF /HIEIALLETIVY
DRED LIS EEIRELL, — LORTFRNEHGIE. REE ST HT OBHE

RLTLVS,?

MBI ZDIETYAVFDESEEE ON ICT 2R ABRE S FTO0—T DR LR RIREE(2015/6/22)
LRI EIATORIIYY—LEMEGANAZRERTDOBE IMERRKEE(2016/6/21), RABIERKEFEFBLE-TIVYY—
LEITEDRF IR R HREE(2016/6/21), US15/958241
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31T AEATUTLOBCHEBEREFT/ VYIS T71—~DIEA (&S
AERTIVT IO B CHEBHERET /)T 5714—~DIEH RELTWSEX:

B ERIEXREHHEHEEEWRR £A2R) IENIT. BE FEMEENE. EELR
AT HARS 2008 4 10 A ~2012 & 12 B MEMEEE ZBHATA). EFHAEA).
AMED

SENTOMR: HEOIE AR EIZAVTER — BN \1TUYFRFOERICHIIL, HEDRE
DHERIR-EF T DA TIT B FDEROERZE -,

Q
®E:

1. 23T TU7 LA FICLSERBRELGS DR '
IFRNAERIRLCERIBIERT 52T /HFIoLEHF OV IO YA XD AT 7 IVIFIF 75 8UR A
BIIWARAZTTITIVRAR)IZER LUz AEL-HATEEHAL. EFERERICIYBMAIFICRELZDF
DX BEEBEREITRETHIEICHIILIz, -, A FEHMME T /MFEEAVRIYMET HIET.HE
DELLICEE - KBS E. BRI D= RITMGITUREL D EITICEERIREIC Lz, AR RIL. £z
L RIGABRDBFFGIEZERTADEALEFEINS,
2. DAV ARR) T —HF DR 2
HBEOMAFERAEICKY., BEGUECEREMAURELEEREZHARAALZR)T—MENL, F/HA4XD
FEBEZFE IV IV RRR) T —RFEERT 5 EITHIIL -, £, EBRGIEMBREMZRALT, FEL:
PFREOFEMLITIEFEMTEAIIELLIAL -, AMBERRICI ST MAEZMEREMICHKESE S
EAVETREICAY  MBRREICAVLONAME - ADREDERELIZF ST H5LH[/FIND,
3.3 DDRGIEER DT VAFHF DR
F/YAXT 3 DOBEEHF I T7Lao70MF IOEEZZRRL AEHLELIR)I—DEHEICKY FIFDTF/
BEZBEEICHIET HILITHINLIz, ol ERERTBER - PATEIHEET L BBELZ, 722 THFP
RUR—HFHEZEHOIILLZITEAL. TOAEHFMZRALIE. HOVKELIERS FEERAICKHKE
BAHIET BHOAZFHEOFIHCREZMBENOSRELICERT HLH/FEND,
4. EEMLGERSRR B TMBEDFR
HexEHd . AU LDOEFRZETEE (a)
FIAEEHLTBRETMESTHBEERL
fzo RAZEIZENIE, BIRERHBHET. 2T
DIyhTOCRCREEHEERTHIL
MATRETH D, MA T, ME S FDEMIR
BARR-ERAEICKYEATHIILITH
Ltz AMEERICEKY ., KRB AFEM
PLEEESTHOEEABEINDS, (B 1) 1. () REMBERAICHFLANILTESSN-AEDBEKK.
AR EIRICKIBRETHEDORF - A RFMBELOLLE *

—
o
=
~

s HRRE

N s o e

MM HE (mA/em?)

o Y & A&
o

e,

4 05 06 07 08 09 1
LY (V vs. RHE)

LR
RERARE 4 1TEDE RIAKREFEALFr—TAZUL Energy # X R4 1ZERIIL . AN E M - ZR Bt A (+ARIEH
HORFTERIAL- REMBEY U TILELTERBERAZE LT SRESEL~DEAFELEELTVS,

' ACS Applied Nano Materials, 1(9), 4980-4987, 2018

2 Advanced Functional Materials, 28(39), 1800846, 2018

% ACS Omega, 4(8), 13106-13113, 2019, AL RFTL R1)!)—2R(2019/8/6)
* NPG Asia Materials, 11, 57, 2019, AL KETL X1J1)—R(2019/10/18)
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3.1.8 2 REAHEKERERICH =T/ BERE S X T LDOBE  (LUREEH)

2R R RRREAICR T - /BER S AT LOEE BHRLTWSEX:
ILUA & (The University of Queensland AustralianInstitute for ERATO. EfREHEEE.
Bioengineering and Nanotechnology Professor) RlurE HFHEA), EBAE(B)

B2 HARS 2008 € 10 H~2014 £ 3 B

SEMNTORR:

F/EEFREERNT IR bTE IV AKXDHTIE 50 nm U TORESOBEMIITELL RFLTYTAHAKD
HATIETNARELTHRET BIFERELEH TOEMFIEHNHLL, ChERBRLTH/BADAEERI A S0
[ hTE U AXDOHMMMITICEDEHR O, UKD REIERAN ., T BRALE-F/#AZERALT. &
BEBEGEFR—N\— S0 THOER - #@ANDHEEBOEAZRRL, BOTHICFTIT(OEVCHAE

BZERLT=,
—

RE:
1. BAMRRRVEORSR '

EAFOEREREARGEZHULLTRHWNSILT. 7
HEHL-EHEEOHLLVREZRMEDERIZEINL =
LOWRRRVEICERTHRIMTHILITEY ., AL L TIRAL
AHFIZALLN, REEMADEANPFINTLNSIASLE
FREEOBRRETRGIIHTHEEEERRLZ(E 1), R]E
FEALICATTERREERIFICAOTNS, =, Fr/iY
AMCDREEFIALLFRCARRLEATLS,

2. ZHMEROMAFE?

ERFIEILDOEAYTERAAVERESE & e
[ZEEETEFEIEEBTHEEICKY . €B14> V*:;ﬁ
FHEUORAYTETSIE D, COHREREEANT i
HHETEIIEIZKY . ZHEOERIE (£ /27K -
BUOSHLF/SIE) ORREICRILEZ(K2), F R Weotiaton il
. 2HBEICLYERBEORATELS T UEEL
MIERINDZENBALHNIZHE ST, KFEX, Bk AR
BER. EERNEEFALTRETHY. D FEVIVTD
= DREEARS T ERELD FEER CEBAE A E A
DAL EFIND,

3. NAPEREEORE (CRIT-HFLOFIA

NADPRELIEIZHET S RNA BII/YY—LEEDER
HIE. DAAPREEDEZZHOI-OIZLETHD. T
/A EETHEEFANSILET,. Y490 RNA ©IY
YI—LEBNERIRETIFEERHELIZ(R 3), KZF
PR LEHEL TRRLICA T THEEToTL S, 3 A OB R = B (= LD RIS °
LCERE SR

BRER-BEREERRAOIVE: MBI E M AEE., IREAE. CDI AEBLRL

2. ZHMDERIER?

' J Am. Chem. Soc. 137(4), 1572-1580, 2015, Nat. Commun. 8, 15717, 2017, Nat. Chem. 8 (7), 638-639, 2016, R LI LI FEE T2t
2 Nat. Commun. 6, 6608, 2015, Nat. Commun. 8, 15581, 2017, BIX LA 4 124
% The University of Queensland, “Development of molecular sensors based on nanoarchitectured porous materials for detecting cancer

and infectious diseases” (Duration: October 2018—September 2021)
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3.1.9 BAFHIS—LUEAW-IinvivoA A —S U REORFE  (LEF)
BoFRIS5—LUZERALV= invivo 1A= REZEDORR
I EF (R RAERIHKXEERILERARE HiR)
72 #ARS 2008 4 10 H~2012 4 3 A

SENTORE:

TTA—LMBAREILIED in vivo BEZBRIEL T, BIIREIL BEEOEVERMMEEF T HEEZEERRI N
V8 (LDL) #5008 (MR) SEM R 5 F Gd(DO3A) [CTIBERLI=F//A\—T4 VLB D MRl EEFIDEREIT-
Too ZHREFDHER . LDL /IS—T47IL—2HT-Y >200 G HEH L=/ \—T1 2L DERIZEBL. EEETILY
DRZERW= in vivo REEDFER . BIIRIEILEDEBOVRHICRIILT, -, REMES LVEEEEDELY MRI
EEROERZBIELT,. 75—LY GdiN@Cyp N FEEMED FELIZAA—DU T RIDERERA . NAF T N\T

1T NWIEKBEFERDERICHEITILT=,
HE:

1. LDL SATAYIRE T /18\—T40 L DB ELEARFEILIED in
vivo £ A= 4 : KYBERRENE<RED) R DIELEREID/E
BEEMELT. TIROEBENST/N—TaVIILEERL. REZ
Gd(DO3A) BEUVTRAVINIEIATAYIBERRTFRTESRL
Tz BERIZIEX. MESA—VIFIERIGELTRERFEINT
KAT SA5 =23V R, /8—T47)L—2%H1=Y, >4000 G D Lraii i s B

BRI in vivo |5 BEARIEILIE D BE DRI LIz, B LKAT lieation &N lipid nanoparticle O
2. 7TA—LEBAREIEOREICAIFf= FRET 4 A—U07  Bit |
DEIRFEILE D/ AAAT—H—ELTHDND MMP2 DERIUS {‘3‘; = e ¥ 3

URRTFRERT.FRET FR—TEBHUE ATFREFOR ez’ 50 o o
K 14 FRET%robe
21X, KAHA 5445 —3 3% ALY dual orthogonal ligation M F % 048, reamtemisan
ZR in vitro 28115 MMP2 O e 2R TILT= 2 2 KAHA ligation L \f= FRET 7O0—J D&
|54

3. 75—L > (Cg, Cro, MsN@Cgo) KB FERDERMAK: 75—

LUSEDERUVDFEARIEZEL TR Prato RIGERAWT. R DKBEFZERDEREToz % Co DRIG
[ZEVWTIE RBRFOESIH)E—23  ERIEHEDOBEELAMEICL. BB RIGICK > TERT 2HRFERE
BASAZLTz % M3N@Cg (M = Sc, Lu, Y, Gd) DRISIZEWVNTIE. EX, MR, TRSAMADERLNEEEDA
AURELEEALL DAL ITATITEITT AILEMOHTREL, BIRMEEL TSI EZHALMN LS,

9 « Y commacn e

slowed MyNrotation arker=smhiat=

y > Prato reaction pistires s s e
Fro=\| - v (e e e
. T .
E‘ . M=y pyramidalized by 0.52 A planar i g_’\}\/‘_‘r_,‘\\'« - N g YLy 7
¥ Al (mixture of bis) in Gd;N@Cgo in bis-adduct fars : s T ey v A - ;“\
PNy . T A\l WL e S
> A o o8 b S, \t $ § 4
M=Y,Gd i "\H ’ a 8 : § G o0 @Ceo 1-major (+ minor) 4-isomers 1-major (+ minor)
inetic *  does not M=Gd . s
[6,61,[6,6]-bis isomerize (16,61,[6,6]-bis ; ; BVF strainrelease
same as kinetic) ‘

@ ) ®) ©
3.M3N@Cqo @ Prato RIGIZHEITHERIE. (a) ERFMRE. (b) ERXfFIEDIEREE. (c M- TESIMEDZER M

' Langmuir 2018, 34, 13244-13251. Chem. Sci. 2020, 77, 11998-12008.
2 Org. Biomol. Chem. 20117, 15, 1792—1800.
3 Chem. Comm. 2013, 49, 9302-9304; Org. Lett. 2014, 76, 1688-1691; Polymer Chem. 2015, 6, 2616-261; Helv. Chim. Acta, 2016, 99, 10,

805-813. Mater. Chem. B 2017, 6676-6680.
* Org. Lett. 2019, 21, 5162-5166.
® Chem. Eur. J. 2014, 20, 14032-14039; J. Am. Chem. Soc. 2015, 137, 58-61; J. Am. Chem. Soc. 2019, 741, 10988-10993; J. Am. Chem.

Soc. 2020, 742, 12954-12965.
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3.1.10 DFICTKBDFDIREETEEIZT B Molecular Total Analysis Systems (MTAS)  (#&JIIf&7])
DFICEBDDFODEREZAIEEICT B Molecular Total Analysis ERLTLVAEE:
Systems(MTAS) FBE EFHAENA). EBHEA).
1)l ERRBRXERERIENRH &R EAEWF(B). AMED
BRZTHAR 2008 £ 10 B ~2014 £ 3 A

SEMITORE:

ERRVNVBEOIEGRAICET AMREEICH ST, 2 FOEELFES DKL, HEADO Y E X% A
TOEBMAZETILORE. M/INEDEFHRECAHROFIEEEEER LIz, S5, FRIVEFTAZVDFERIC
FA>TRESNBNEDHEIZDIIITHEARIZEI5RONSIEEHREL. 1 P FTOE—F—ELTODEE)
NEHDE—2—ELTHRHFSNATVAIEZHALMICLT -,

Q
®E:

1. $E P FE—S—42BEICEETSF MK LBEEDEA
EXRIUNFIZEDWINEEF/ESZEEETS 1 HF/N
A—— T FFERFEL.BALOXR P UERFLTEHEET HFE R
FINF—Z TR EREIL LTz, ¥R X RI-14 LN 278
BORFEINTNIZKEM PN EDEEERANIZECH, E—2—(F
FOV)DFEREICKYIBBHENRGEHIENHIBRLE, . FRID

S OHORBEBNE DR EE BRSO, FRIU- e,

14 TIIHLMRBICK > TEERELXETILIEHIEMNBALMICHS 1. 1 DFIa—ZoF %I kYTERS N

= 1), xR UnFE FDOLETEENDIMNE
DHHE "

2. BRI BEEATP OFEBICETS 1 9 FHE?

1@ 100 nm FBEDF/AYYrRIZHZFCIADSIET 1 DFERIZETIERR/A XEHIT HFE  Linear
ZMWs1Z LT, Et ATP BNERIUEREE BT AR FE) 7 ILRALTHEL -, ThIZKY. NEDFE
[2ED T ATP BRI UITHEEL TV AHEOHEENETILL TSI LE | D FHATIRASZLITHYIL -,

3. NFOBER -BHNEHEEF AL/ RT LD EDRR®
MPNEDBREBIEZRETSHLET. RV
toWINEDESZHIFL. 3 EEOMNEETTN
TNELDIGMAEET HEMERFELL(E 2),
HIZ. ZDEHIHHE THMINRET /1 REERET
L. /NEFEREFEDEIZIGL T 80%LL LDFE
ETHETAZEICHRUILE, AAEREIL. 5 F
B EBNRAET NAADBEIZLED T /AT L
DEFHERRIZERNDIHETHD,

2. IRV LEDMNEDBREFESDENIZL DT HE

! Sci. Adv., 6(4), eaax7413, 2020, IEBKFETL R 1)1)—R(2020/1/23)
2 ACS Nano, 12(12), 11975-11985, 2018
% Scii Robot, 2(10), eaan4882, 2017, WEKFETL A1) —2R(2017/9/28)
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3.2 2009 FEHFIRMTRE
3.2.1 F/HBFHIECLIFREF v\ IBEDER LR - 665 - HEIC& 5T/ EFRARAERERMTOME
I (—AKER)

F/BFHEICLSBER v/ ABEDER LR - BT S(CLEHT/

ETF 50 AEER T O

— XK ERENARARZIAEREMBENART LEARIH)

22 #ARS 2009 4 10 H~2013 &£ 3 A

SEMNTDORR:
ARETE, EBREBELTTSF TP, EREEARLLTEEREDOBVNFIVEDIILIVERPZTIER
EMERRIER Y v/ RE T BAE D) 3 (SIO)EMR EITER T B DEHZREBEL - BRIREBEEITIKEFLT
Pt EDIS A EIREERTREEL., Pt ELED PZT ORKRICEEERISADANBEL TSI EERALMZL F
= . PZT [CEFENBEREFAUN PLIEZFEIBL T SiO AIIZHEER T 5D, PLIRL SiO, EARE D EE HEE LS

HEERHLMIZLL=,

RE:
1. EEZRTFOEBLICKIRBREREOEH L

AMETIE.PZT OREEMRZFALT, BEEE Y OIRE = = = 100N (Theory) ~—=— 100N (Experiment)
B EBENFBERZIEERIEL . T PZT FRFERE | oonimery o (b

SETCEAZAYPNIZEABEOREHEEERILL, 11 BT
BELERIZEONIBANRRELSIEEZFEL ERIC,
1.3.5.7. 11 BETHEBL- PZT RFEREL. RERMZATE
LizeCAh BEHREENDOIREERADOEBEMICHESTREEN
REHBIE. BLU. ERIELE-REHFEOZ UM TRSINT:
(B 1), IGABIELT, 11 BEFERBLI- PZT RF&T7—aVTL

Y —DTRICEAAH ZORBICE>THRESN-EHER 5 5 10 15 o 2
WTBEL Y EBESE AT EICEYLE, 52, 2O PZT RF Frequency (Hz)
[SEDIEMICEBENEERPEEEHLLT. BEFVIEZE B 11 BEHHREL: PZT RFICKYRE
LEWEBREDMEESERRL, THEEDE SRR M &AL

2. VAV OFMIZLS PZT FFDEEER L 2

PZT 253 (La)ERE 1 molh THRMT ST RERIEICHF ST AEEERIALETEHEE R, T,
La 0 PZT #HELI-HERFEERL. TORFMHERAELIZECA HERDFFICERTH 12 FOEHESDS
NBTENHIBALT=, L EDFERMS, La A PZT EFFIEIREDORFLYVEREMRREEIBLTEY., BREL: PZT
RFEEETHE. BONDIENDELGLIRLNRIADDHIEMNBALMNELEST=,

"B BEIEERFOREBICLIRBRBZEENTH NEICET IR IMEARHREE(2017/6/12)
MRNKRE-BEX ZHEIROWESEELLTSE)

TR EISHABEREERFORDEBEERET HRIFKEERFRICHT LR IREIR TR EE2018)
ARNKZF-BE ZBEROMRFEELLTSE)
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3.2.2 HAREEN-HEEEIRET DT/ -IAVALNZAILSATLOEE (KF#IE)

RO EE) - AR T DT/ M OAAN A R T LDIEE EBRLTW5E%:

RE#M BEOMXEZLEEVEILEARH iR RBlorE EBRHEA). ZBHEG).
7S EARS 2009 £ 10 A ~2013 4 3 A AMED-CREST

IENTORE:

HMREOEFH AR, MANEET HEEZIVNO— LT IRBIELRMZFEFE IS LEBEL, MIAEHZE
RIETOMBRIEBNFBEORBE. ERSNHBBNREICETIMBOEBESINFT(FIVADRFKHE
. MERBHEOSMETISAN —2aV DERICET 5BRERT-.

-~ ___L—
HR:

1. F—HANFE - EEEBEICIIMERFMBEORS LR MO '

BERGTR DB /NI—Z D JE L7 WEMEREL. TN L THERRMREZEETHLT. TOHM
BOFMEEEREL. BREVNAS DT BEZIECT CLIHYL-, AMETHON-HERFHEORS
ERFEERMIOVTIE. SRARNRIERMRRAELTOERRALLEZBHEL T, EEK POC OMFDT=H
DIRREFEERFARTHS.

2. Reverse Durotaxis D R 2

SRR DMEZRETITACET HENDHOATLY  enhanced durotaxis
SR O hEFEE R M 4 EE (Durotaxis) & Wi S & HFT R D
E1TM(Reverse Durotaxis)NELAHIEEHKRLIZ(R 1), =
NIZ&Y . Durotaxis IZIHfthDEMERARIC. FEMMEDIES No durotaxis
NEAEL.FEOHMEZHOEMRRERICEVTEED
Durotaxis D ERNGHIEMNBALMITHE ST,

Reverse durotaxis
Negative mechanotaxis

: MBEICRRELTW
s ( Z DBEK%FIB

Y-position / pm

Usual
Durotaxis [R:
v

c) Control

Enhanced durotaxis

R: oo

¥
s W H

- S sw'».@e%ﬁ?ﬁ@n DS

3. Durotaxis &%gj’éaﬁﬁﬂ E%ﬁ:wﬁi 3 X-position / um Ueki and Kidoaki, Biomaterials 2015
Durotaxis & EEd MM AFRBEN. MBEOEZELT 1. BEREFESOum LTELEFALES)DEMSER
L\ RISBIERDEHHBICRET HEEHSMIL, B FTE-LR O Durotaxis®
'H:_@ EE@%#FEEEE L/T:( 2)0 TG: >1.4 kPa/um
##EEEIE % Soft regn‘t’)n i"""‘;;;,g:?"“’"‘ ’ Position
RRER | CHLT. MERRMAORRSEIEL |, SEI L e
T. REGEREOHRMEEITOI=, Gk .e‘f’m//
3) e
§ RegionI  (2) IG: TG/'/
% m e~ N\
A _—
/ TG Moriyama and Kidoaki, Langmuir 20
Position

DurotaxisiEE D E &KX, 1G<TG
1G: #ERR ASEB) "5 3B D Intrinsic gradient of elasticity
TG: DurotaxisZ#2_ 9 Threshold gradient of elasticity

2. Durotaxis F5E () 384 B &4 °

! 458 2020-506515
2 Bjomaterials, 41, 45-52, 2015
3 Langmuir, 35, 7478-7486, 2019
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3.23 1/ VATLOXRBEERILLIZAT-EEREFRENLZORAE (KRFERER)

FI/ORTLOKRBEERILICRIT-BEEFRENLEDEHRE EBRLTW5E%:

A BREN(FHPKEHE-T—IHMIUREV 42— HiB) MERRRASE. REHIEE.
7S EARS 2009 £ 10 A ~2013 4 3 A AMED, SCOPE

IENTORE:

AEBFREEEZRICLEIMIOFYRILIL—FEIBRBEDR B TLEAVLI TERA, ChEBEFROFELIC
WALz, ABFIBEELL HHRGEICAZRHLTRELLEFEIMES HSLTEFERE LT EETHLHA.
ASRICERDP NI —EHFETETLET, RETHEFRL/N\I—2HLR[TL, EFREFNZAVM
MMIICBITEBEFRIRAVBHEDMIREEDELZE T ONG=O, FEREMOBEREICICATELLHRF

s,
——

RE:
1. UF I LAF U BDIFHIRRERORR
BSOS BITIERERBIE. EENCEF T N\MRANDERFES Tx EHIE CHIGILRIE LT 59 TH
—IIRABERA A=V RT LDRREICEYILEz, CORRICKY ., EEHMNBOEREEERE ERELN DB
([CEHER. BRIEL. BB DS TILERRIZBHS ZENTATEETH Do
2. FORILBEIAVV)—MREVATLOBR
BHIS OB BITIERE S RTOELIS O BT ERICHRSE . KBRELNEY ST/ D BERETRIET=(EU
[CTHHFERR, COEREEICLESBERY I 7M. RE. RESHEICHTEREEBOMN RILEL
BREL—FIEHINL TS,
3. HRIOTAIOEIVET ST DEISR _m 109 FEDRETS T 1 IR
[ % ERKEELSOBEN IBHR(E NERHRINALRY \
— UG ~NERTAHILEBEL, BLEICAS LI/ /OEDEK
IBREDODAMNLIANADEELCUELRE THIFREIN
ARBEBDRERETRSE, CORVET ST X 8%

Ly
Wﬂhelm Comrad Ronteen
JLIDESE 1901 4)

XiEC £

ANTEEALTET. AEAEMTARENBENEFER “’
-Ptl

>, BEIZ 400 ALl EA~DES Rz EEIE L=, Bl Mt e Pomcoion

4. Z—R—tFa)T45—+DFSE

BICEOAGBFHR LS BERERS LYY TLANO RERBLERROBEMRIRIC KSR
HAF—4rD. STEOHBETORBAHE. HEDNOD '
[Beyond Al | fii(E{GBERERZHVTHEREIZHEL. O
MFLIZT —8R—RERETHILITEY., ERMERETHR i " T I T
HREX2 )T RTLERAFEL Scatiering Figld Theory S B

Kenjiro Kimura, Noriaki Kimura
(Priority Date, Feb.12.2013)

WEREIE 1. RMUBRRVET ST DREAFKERIC
%X &%t Integral Geometry Science ZEX3ILL . Chief Strategy B “Wave scattering tomography” ([ & E#F

Officer(mm R EREE)EHED D, AREL IS D AEAT | SR D[RR °

458 2016-90128, BRF RS, 135 &, 75, 437-440, 2015, fih

24%RE 2013-025043, A FI TX#E&5 MEEE TIERIRIREER 1(2014/4/22), fF KEFEHR—LR—(2015/3/20). fih

S45[FE 2014-049536, BUFIZFMERNEL =RV DEBEEXH1(2014/2/27). $5FE 2014-049551 i, BIEARH 4 1R #

“4% 8 2013-035177. 4 B8 2013-025043, 48 2014049536, 4%FE 2015-050183, 45[E 2010-44218, 438 2015192216,
$5FE 2019-142379., 45FE 2019-144195, 4%[FE 2019-168675. 4FEE 2020-069616
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3.2.4 F/MRFERAMBE R TLORKE FEHEED)
F/RELERS A R T LORMR
Bk BB XEXFEREARENRH £5R
22 #ARS 2009 4F 10 H~2013 &£ 3 A

IENTORE:

~100 7/ A—PILEBEDER. B VOA—MLORIEZEFODEAMBRKREE T 5 /MK FEERIE. T
FILF—BEREADISA. KD RIZEDKFHED-O DT — AR L L TOISAFITBDH TDHEL, A
MRTIE MIAIFILTIVERFHUNDRIGBELTEHILT. ERBAOBHEBILZHFEL. L LERE
EBEHDOFT/TAN—RROEEFREERTEFEEMILILIz, COFETHESLT NaNbO; /T /v —IZE5N 1%
BETL. KNRRICKYKREZHRESELMBLLTHESE . T . BRRITHFECHBMICRE T HHEE
(Oriented Aggregation ##&)IZ&k5F/ D1V —DREICHKIILT=,

-~ ___L—
HR:

1. ERFoECHBIEEFAL-ERAT /DI V—HRaDRIH

A—N—F IRV FEADIGANPHFINDSE) T TUREIEY NiMo04-0.75H.0 DF /T A —%  SEMITHA
I ICHESILT- OA H#BIC kDA ZERAVTERLI, 8N e EER EFBEMRICL > THRERROFHZESE
HERELIHER. OA DELSEDFRIALEZONSEBEZR R L -, =, T LRI SRICIE ERENS
WF /DA —hB{ont-, thDRIE TIILEREEIS/NSNIEMNS RE D MMM DLENIELHELMIITHET-, F
YINDRELTOHEEEZFHELZESA. SNFETEE SN TEF NiMo04-H,0 /T /v —&U G \EREERLT=,

2. IRLX—XryT &5l - RBIE=7T DR REHIfH 2

EREBRILMT /A V—DEREMMNREEERRFRE. —BRHICE2<ER
5770—FTHLND, TD=H. AZEDHRDUEEL DML ILALE
RICIEATBICE S REGBEEET 5. AMRTIE. BRELGLIEE=-AT
(NDIRDEAZEZAHET, BEERRABRF-(TEERAMKREEYRITEH
EIZEMLT, RBEIC, OO ARNERMLTHERDIRILF—FrvTE
FlET SRMBERBEMEFFE LI, AIRXORS T TMELL TEBMET-15 1. Efgle=A47 ORELIED
BIZE.Rh OFRMIZE>TKROREEENEMTHIENRALIIZHEHT(E AA—TE 2
1o

3. AL AYR—SRAF Y RINEETHHRBIE-ATEEDHRTAFTILER®
D)OE—RKDAYER(AIR—FRAFr2RIL)

AEEISERIILEEE TR BRES ot
. BALSBTHASA TS, LHL, T0O8 -%@ +DO§NL§%§;E&D h,
RISEEEGTVRIEEMERL. BRUERE ' %%%éqé
BEREET SR IEBRETH T, AR TIL. NoH NoLOTHLONDD  KoNoyOueg

BESHEDOKEBIEN)VLERAN, ZEEHT T,
R CEBIL=ATDAVR—FZRAEREERT
EHE F BIEYMELT, BRIATES KeNbsO1g ¥ H, BN G S EZBALMNIZLT=(E 2),

2. A)R—FRAFvRIVERTTHEBMIL-ATERDER®

' Inorganic Chemistry, 54, 8869-8871, 2015
2 Scientific Reports, 1, 4913, 2017
3 Inorganic Chemistry, 54, 2171-2175, 2015

64



3.25 #HHIN-ELF/REFERT/BEEZRMELEEARTFAR (BBEA)
FlEESh-EoF/RIELBE S /BEEZRTMEL-R LR TFRIH
B EAEIARRARZANE -HHTAREE WPI-MANA T IL—F)—5—)
22 #ARS 2009 4F 10 H~2015 4 3 A

SEMNTDORR:
BE—EORERBRICEIERABENLAEN — AR AR IDRRETERATHLEZBELHAREED.
ERDT/HFERABICEBT 25 A —FT A REEEL. RABREICHKIILT,

~___L—

%E: Atomic electronic state Bulk-inherited state

I SYIUBRFORR ' LA =20
{ :
FAVEUREEEZETHVAVERIE. TORFYA ‘\Q 6 \
Aem=535nm | Aem=300nm | Aem=>/4nm 7 em=654nm | A 3111—7011]111

ZXHY 1.1-1.6nm [ZHU/MESN DL, SERBEEHIFLAEN & . o
L. BF RDFOLIBIRILF—EMERKE ., HREFE g 0.6 - 4 nsec l P :‘5—30 psec

time Size
@%)J'E%#':fri”&m’g_-—&ﬁ‘*ﬂ&)fﬁﬂb75‘l~7:;l~07°:(. 1 1. SYavld. 202 EFHARXE 11-1.7nm
2. EXFREI)AVINLFAI—H—DBR% 2 EFETHIHT HL. 535-575nm DR EIEE TH A XIZik

FRET7ILEIVBESFIERRICE TR ENRAKRELS=D ﬁbfuﬁ:‘c@’&'ﬁ?“
JarEFFYMNSIQD)EHREE S FTEHFALIET, | . : f
ERICR T AEMENBH TENF /M FEERTHILIC |
BIILT=(E 2), @D YA X% 2-Tnm QEETHIET S ol m ;
CETLEFRAFERBEL 700-1050nm BHTERTE, P — A‘
BEt. EMREN . HABMCHE T, BFLEEES | PN

EL Intensity (a.u.)

oo ARERBOEFRRNTORS ML RERSLAIL, A e
ADREESRIEE TRBME=4ULT T 5804
V_jj_& L/—Co)];.‘_\ f‘Et]“ Ab&f‘ ° Energy (eV) EL peak wavelength (nm)
CRGENTFIRERS X 2. ZHXFRERI)AVNAFI—H—DRHE
> :/IJ:>§¥F‘VF%%§’{T_F0)F35%3 Core Outershe!l
SENTOHERBICEIE, SIQD FRAAA—KD

HeaetEmE BiEL -, MEBEHKEITHXIVYITERBDE
BEHELHICL. MG HEBREEERET SREHRETICE
DESIAD FEMERSARALTRT HEITHIILTZ, &5

[ZHEAFTAFT—FDZFIEEEHEFED Conventional & m : Ly

M5 Inverted HBEICHHABZ . ZEEBEDERILEED [fom L¥to 0¥ | Morged FLimage ==
feln, BBETHRERRRARIMUBENEON, 3. SiQD ZEMEBRMET SARRHS 14 —FD
Luminance H&E&IZMH ELT=, RO/ EETFINE B ©

BlE& QD YA XICESKHERBOF1—=2 5 LEMLI(H 3),

HREE

REAR 2ZE8T QD ON\AFICAIFETEEITEH . REAR 3 Z8#ELz QD EAKIIREKBEBR R TR
FORERRELTEEEEITEATND,

' Nano Letters, 20, 1491-1498, 2020, XL B S TR, 2 Manoscale, 8, 9009-9019, 2016, Angewandte Chemie International Edition,
56, 6157-6160, 2017, Science and Technology of Advanced Materials, 20, 337-355, 2019, RSC Advances, 9, 14928-14936, 2019,
ChemNanoMat, 5, 1137-1143, 2019, Nanomaterials, 10, 2250, 2020, #&F 6687933, H(L B ETIRE

3 Scientific Reports, 6, 36951, 2016, Journal of Physical Chemistry Letters, 9, 5400-5407, 2018, Journal of Physical Chemistry C, 122,
6422-6430, 2018, Micromachines, 10, 318, 2019, Journal of Physical Chemistry C, 124, 23333-23342, 2020 $5&F 6270135, X AMEEE
CiRft
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3.2.6 F/HBEENALLERERESNARE R TLOKSE (BRED
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3.2.7 HEMKRMTF vault OIFRBEFHREEE E L-#HH DS DEEMER EHPFH)

EFNFvalutDILFIEERHREE B LU DDS DHIBHFESR ERALTLSEX:
Hf FHRKREXFPELEHARR £EHR MtE HFHAEAN

PFZeHARSY 2009 4F 10 B ~2013 &£ 3 A

SEMNITORE:

ZDEREMDET ARV valut) IEFEENSERRNDE XK FHIEA/NEE)E. 3 BEODL2VN\IE
MVP(Major Vault Protein) - VPARP(vault poly(ADP-ribose) polymerase)* TEP1(telomerase-associated protein-1)& 1
D RNAWVRNAYINS LD IREE—F VNV BB ERTH D, L L. TOEEEIXBALMNGEOTULEN, TS TH
% 2 DOEHMKDERDRILED EVDBEEDHLEDIIICLTRILNEERT 5, CORKIC, A4V HRYIRL
BETZHO4 009 —#EMTHILT. BORMAZIMHTHILITHDILIz, - ERMBICKIDRILEDFH
MREWET HET.RILLDIREERELLD 15 fFLLE(L $EEHT=Y 80mgITHELT=, ChIZKY . RILNER
WTRSYTTUN) =D AT LANGRALBS T/ hT eV E R T 2R B LG IR RERT-,

—~___L—
HR:

1. RILLFD B REEERES LULICFHRFT /AT ORBRT=HA

fifi b R AR AR R E AN LZBRIC. ARV DSIRE S MR IE N ISR E T AHRESEEDICE T LM mESN
fzo COMET. R BREERICESEL TS AHES
ZRY RELEHLLLEH>TLND,

X {54 RIEERITICEY 35ADHREETHELMIZHES
F=ARILM R DEEFHRMN 5. MVP D N RKinRITDEE
MIEFBICTHBVIEN D BRER LOWFELZOTNSIEN
DO TW =, Fz. KR FEFT/HTILELTHIRAT S
[Z[E MVP @D N KiGFBEEILTE2NENH oIz, £ZT. &
EMNFHEIZELT MVP O N KiGZEFEIL T 25 EER
L MVP DN KIGICAA L DOvN—5ETHETER
ECH—LGHNFEEMETCRAIBMERILL-, COFE
FRAVTHEFERZERLE 1), X SR8 EBTETo-
ECA BADERELL EDORITEET 2%/ 5 LI
Liz. 5. D EREZ R LS50, KU BLDHESR
AWTT—RUEETIZEICEY ., BRREDT —4H 15
SNBENPHIND, Tz, KM THERLAFIIHFAEREEELTEREICRETHY . hDEIRFTRESE
ETHIENTEETH D=0, DDS BEDF /DT ILOFBHEELTRIALEAFIND,

1. OAY o DynR—Z BRIV DR R E B
FRETR

' MMEIROE XA FRILEDEIAEBERENSBERENDEZYHAUIMAERRREE. HAERILLOIFEEFREERE
ELEF /AT ORFEIAERRBEE
2 Science, 363(6424), 257-260, 2019
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3.28 NFTHAUIZCKBUEY K- DJD—)ILFDORIFE (BHKER)
RFTHAUIZEDIEVR - T—ILEDRIFE EBRLTWSE%:
Z2H KEBRRAFAERBEEHRE HAHIR) BotE ERHEGB)
22 #ARS 2009 4F 10 H~2015 4 3 A

SEMNTDORR:

KBBDHFTHAYFHIBETHEREENHBZMHAL, MEOISICEREE - BCBE-EEMRETIN
FURTLOEEZBWEL-. £T . BREBEET DHFEORAYORERND S MAETHRICIR>TERIHTH
&% L—Y—RERAVRIEICR O THLMIZLTz, RIZ, #if=ITREH- SHL-THREER 2 FERAVT. B
BEELTWN=OENM=FYDMBEAFILL. 2 DIZHRLU-RICERBEEZBHATAHRTFERRATHILICHIIL

=
—

RE:
1. SRATUROINVBRSA LDESE

A EASRECEPHNSREOEILNOHEEER . FTOHRELEILAMKREEZEZ. ABEECD
BREMFLTCVD, COSSBERBIMTIVROREZERTLICIE. R FER/NROEHEICLE TR THEE
BLE-ERS FEEREEBEL. TOESRELMEHT IEBMARILETH S, AMETIL. MIELRAEED
RESOH umZEHL. MREES FHKPTEESEELTHERTAIRROAISFERECOYAT UM Y)V)ITE
Bl BE-—HEERIEDMALBRIZEBL, SvA 7MUY ILARIZHES—E L BEMEKEERELTS
DIVALRIGEFESEEIIET,. S ATUMIIILARIRICHE T MM EE T HIEEHOMILIz, AH
RIE. CvATUMIOLEABREVNSERBERB DS FARYMEIKIZOEADHETH D,

2. ERTIT1IRA—DEBEERZLIFRRR
EREIRILF—ZBHIRILY—IZEMRT BT IT4IIE—DHETEL, Y TERINI BT IT14T<4
—I(X. NN TVTETIVELTEESNTWS, AR TIK, BT ITIII—DRERR L. BFEIEERICED
PERER. SHATERT IFEOMEIRRICET AN XLDOHEBREEEL,
DFE BT, EERE M. SRR ERFEL. KELTILY I EF(HF LMD ERERYIRTEE)T
ZiHEONEEED T RIE. EA M THER
SN HEOREEEFIKBRDOESE

T s
—FORE. WERERTIT1TI5—D = .f;',." .
R EMTOERE—FOBEEF -, S |@ .
ZORR. ERTHTAITI—DEHOR Eos g%,
SAEVH I+ —REBLMZT BT TH 8 o "eiof|
RS FESLOBMMECEREIZHE TS ® 2ty
MRE A EDE—FESHILTERILE R Y —

Fii=ITRUF( 1), Ff=, ERRICEN L ¢ (velocity)

FRET TRRYRLURENME ATREGHT AR D AF 1. AT ITAIII— DA B EREESBHRREHHT—
WoRXHUERELZ COFMMIT T cEMBEREERALELER. BLU. ETAAOEESEHS
WT7OT4TRE—DHBEBORNERE mOLTAEORGER)

% in situ TRITTEAEHFML TE DO

FIO—FEERAREET IHETHS,

'RBBI O ATUOMIOIIWBEIRSA LDEE RIEHREE(2016)
2 [ angmuir, 33(22), 5393-5397(2017). Colloids and Surfaces A: Physicochemical and Engineering Aspects, 529,373-37(2017). Bt &I H
BT OT4IR9—DHERREBERER AR EIREE(2019/5/15). 4557 2016-30720
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3.2.9 Nano 5 Micro ~DFZEHCHEBILTHARLEERL—T—DRIH (REERE)

Nano H\5 Micro ~DFEE H St TH<ARIEEH#RL—F—D A& BRLTWAE%:

Nk EEELIARHAZEADE-MHARHERSEM AR -SREBIM CREST.H#ME BHFHAR
T =)= —/HRRZRFEHEESAIER FEHTR AH) (A). BKERRIBESF RS . B
FFZHARS 2008 &£ 10 H ~2013 £ 3 B KT ARAREE
SENRTORE:

HOTFRAMN) U EEL Y FERD B EERPYy-CONRT HARALI-IEFTYET—NTEIEL, L——
KELTRYHE T CEFBMEL-. T V70T FXMN) VD56 a B OL0OERL-EEIZ, EiRED Py-CD A B
FEMIZERICEEICERRATHIELHOMNIZL, RIZ, by T O F R THERL MMM I/ S2—2IZELCT Py-

CD [RDEHZEHIHTESHIEERH LT,
RE:

1. 2R ZETIECHEBIEMEOFELER

EFERREEREHDEHIRILT NS AREEMEDEBEICZLLIEAMONTINS, EERHED
ERMRFRIEZHFENICRBCETIARMBERETILNTENL., F-LEE—FAREESHMHOAIEA
HFTED, AR TIL., EHE5 AlssCunFer, DRED ERD THAIT I FIGERMGEES FEIFERT B0,
EMEETHII7—OTART LA EICKDERERRE T/ BB DERET oIz TORR. BKET7TI/BE
OFETI/BRESTTI/BRRINN., EERREISEIRNICRET ST REL,

2. KRN FTECBET IR FEAERDEIL
BEEERIY—L. BENEMAL - RE6H

fb-BHEEEZERREL T =0 IRFMRELTE

BEShTWWS. LAL, EDBESEERII—T

(F. LR - NZGAZENIME T (RN ZERE .

BEMICTIEDTELECBERBISOVTRE ) / Siwafe, pojymer cropoasted

ShTULVEL,

AAETIE. ZREZEBRMICTIEL., ML
BHFMZRET I TFESHOEREZHIEL
2o TOHER. 7IVILBEIRATILROKR)T—IC
KEHEEIZYNEEBEATEHILET, KERIZRE
LTECBEEZRI an FEERERLIILITHK
HLf=(E 1),

healed

1 50 °C, 10 min,
under water

——

1. KERIZIELTHEBET AN FHERK’
FHECEHE
REARE 1 ICBEELT BBEMB-I—TU T MHOEEADRBOM, S0 HBEELOEXLDEARHREIT
TW%, £z, BEMBICEL TR LIS OEREF ER VBT is% 5t EICiTo1=,

' Chem Commun., 52(2), 312-315, 2016, RSC Advances., 5(21), 15977-15984, 2015, 4%[E8 2014-125143
2 Polymer Chemistry, 8(10), 1654-1663, 2017, B F A EFF AL R $REE(2018/9/14)
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3.2.10 BRAFF/ITUTIDORT Y T4 TDHIEEHEERER  CKEFEME)

BRFF/RTUTZIVDRTIT147 DFIEEBBEIRER EBRLTWSE%:
KB BEGIHEKREEESREER i) Mg HEEMEB)

PFZeHARSY 2009 4F 10 B ~2013 &£ 3 A

IENTORE:

RIGEEDFHIOBAINIERE. B FHNECEESLSVOESBIBEZMETHILT. BEMICR S
hEBRDEEESAREFEL. ZOFRAERASEADBHICKH>TRYIRLFIZ 52 &2/ LIz, ZDEIRYA
RAFEVICOVWTHRIIZEDTIZESAH, FFLANILDKRESDEHDERAMN LY R T—ILDOREVNVHEESKIZFERE
ISR EL T AEEG AN ERTHIEAHLM ST,

—~___L—
HR:

1. ZERFEICHEITLHRBAMES 5 F O ENE [ HIEH

ZLDAEEBRRE N FE KKSPOERLITHEELISE ., TORBEERICEEICERSESRALFOEY
VEERMEER D RISEMEDFORMIZE>T BEENFH ., ERICEITTIVF LBABERLEIIGDHIE,
BEUMRASEADBRHFICL>TEMOARICERT HEEBALMNILT,

2. RERIIZEYEBSNIBREFFISVHEDRR

BIEHERRE D FALLSIRBRIOAVIEZREARMICKVERRBEICEHSESL. RRADBCESEICKY. B
RNIERFITIVBENEHEINASZLERE L, COERFIIUIE, KON EARXDRBFIZE>T, A
$HAMEERICFETICTINEEITT A EVYEILONSIZA. BERNTOERARLERICHET LA TE
Do

3 RENDADBHICLIIBAFERLEEDE

s PES: oFE%:
% B4 ERICRBEROT T RN Fill =B TIR AN
NET.RICE O TEEZELSEEHTYAR - PAz (£ RIG1E) PCPBz (IZRIGLAELY)
A€ [.©
NRE N = /\ =l e U B "~ ot3o— ) U P
SEUDEHFEIT, KE—VEBLERRIE ot OO ;w@ e
/ B = |

BLTHED—EBOAHERHFTDHE, N2—2I2H0E
STMM(LY—DHELBTENHMBN T, / / mani” ‘//
Z T RITHELLL PCPBz RO KRED A po
TIRUEUEERLIZECSH, PCPBz &8 1- | |
REEDL—TJEBRT HENBALMNITHED
oo COERIE. KITHELEVA FEOL—
TEERITL-ODHF-EFEELTHRFTES
(B 1),

l RARYINZ— K

1. FIRVELUDRIEBEIZLDDFEL)—TD/ESR ®

FELER
MEDBETHRELLRREEITSEY HHAS X RBELAER M. XBRP2EHF-WEEHT/TIT5Y
FIA—LIERPREIEEFLOXRMRICEVDTERASN TS,

" Angew. Chem. Int. Ed,, 52, 5988, 2013, Nat. Commun.5(3320), 1-8, 2014, Langmuir, 35, 5673-5683, 2019, Chem. Rec., 16, 378-392, 2016
2 Angew. Chem. Int. Ed,, 55, 14234-14238, 2016, Chem Photo Chem, 3, 495-500, 2019, Langmuir, 35(32), 10397-10404, 2019
% Scientific Reports, 10, 12664, 2020, &t B KESL R1)1)—2(2020/07/31)
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3.2.11 F/BKREFICEDCAIBRMIEL V2 —DRIE L HERKER (FHES)
F/HRBFHICE A IREHRE L 2—ORIS S MAERTR EBRLTWSE%:
TH Z5ERIEIXEMHBEESENRAVINTIZIL #HiR) CREST. ®# & EBHHERWA). EBHE®B)
22 #ARS 2009 4F 10 H~2013 &£ 3 A

IENTORE:

AT HRREIER BT & RN TR EEMAETEHILICEY. ATHBEERDEECTH>EREHESE
L<BHBIEITHI LTz, 52, DBEOMEIRED T, A HELEEANICRISLTEELAEBIRES ST 4
VINDEERG FYRILAV NI B ) ATHIBBESIZIEOIAA . ZOEHER) AV ERETES YR T LEE

LT,
—

RE: WS ) OEAHT
1. BERLEESRIEICHT 5EYOEIER :
ZRBNAFFITDOEE'

F BRI THETE, DNA MoV /NVE%E
BT AEMEEREMEEMETHILIZE
Y. EFDILERIZHEET 24FFYRILEIND
BICT2EMDOEMERICKSEEERDER
[CRTILTz. COBRREFELRTFIRIMEDNTE
AL-OFHAMTHY . EELOER-BIER
EHMICEBATEEHDY—ILELT . F—5F—
AMMFEE~NDEHEVVHREDTHAHE 1),

AAZF I
FUIN\OE

2 Bz 2= HIMERIBAORAE I, BEE S FRICEARART R ILAEH ATt
MO RN T A IOA—MLDIHOL A Fe EYRIERREOEXR'

2ZANT, AEMEAS v— LA TS E R

DRGREHE Y DRMEMEILL =, T, NTOEREEMLUI-MIRICERERASE DL, XD HFETE THM
RAICEERT, ARITGEVWR R ANZ—U TEEBT HIENTEINT -, CORMIFISTE, MOFERLIEREDEHERICH
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! $%EE 2017-051795/WO 2018169022, KR KFETL A 1J1)—R(2019/5/29)

2 Chem. Commun. 52, 7928-7931, 2016
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2 J. J. App. Phys., 59(S1), SIIL06, 2020, %[ 2014-049179. 458 2014-095609
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* Sensors and Materials, 31(3), 2019
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