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Figure 3 @ FA—WVEPEALIcv—XIVERTNVITIVOD
SBIREE, D) SV IV NVTZ—F NVIZTTNVNT I V)
Yot HEES R BOER, COHESRILT VT
Y F v — b (EAEBEMEICCHE)

ODSA R —= v JERIce — & I VEHSH-7 v T
I EREQL, Lhr), RRAESH-7 V7 I ¥ ERER,
BRALAREE . L CE(ID) 4 4 ~ 2 & CHFREE B IR
ESE([Cu®'] =100 uM, rt, 12 hr). #HEBAMSEIC
THELILLLA, ODSHEIEBD ADHENE2FHE L THD,
SHEZBABTE 7 VT I v OBRIRIRES A TS
72 (Fig. 3(a)). L» L, CpE /KB IcCTiEE (L, 1
hr) 3¥7c LA, 7VTIvF ) v —1b BFEEEE
WECHE D, SIFFOBREICTE >R (L, =
ik, SH-7 v7 3 ¥ OSHEOBAL»H#EIT L TV AV
74 FEBLIS 7 ¥ — FEERPRR S, CuE %
ik — BRI RE - LT & RVt EZ b6 h
5, COFEELIF ) = T 4 v E—EHFLE 01
pm) (IR U CHESAMERE L LA, S v —
~ D 3 WMITHEEEA ICBIET &, Bl L 7RO HERR
T % (Fig. 3(e)), ERICBY— M EBEB-TVaZdroT:
(Fig. 3(b)). #- T, SH-7 VT I YD F A+ —)VEODEE
EOETICL BT VT I YED ZRITTO Y ANVT 4 FEE
Blicka5 ) y—1OBEPEMIT LN, CuEYcL 2
HtEOFRAM e BIERA TS 1.

33 ATOREEHOFILITIVF/ O—FOHEE
ODSA X —=v 7 HER Eo v — & I~ (E, = 545 nm,
E, =580 nm)Ei#&7 VT I v v — b RS, Z
DERMICT VA I FELPEA L, HWVTNBDE, =
475 nm, E,, = 540 nm) fEF#SH-7 7 v 7 A ¥ — X 2N
LT, TVITIVF I V=P RMICTIT Y I ALE—=X%®

LB side

Non-LB side

Figure 4 #MEICNBDE# T 7 v 7 AL — X L& S Efcn—X
IVEBRT VT I VF Y — b oEABEMEER (@)
v—X% I 0AHBREEx =543 nmTHE 3¢, RHE
£ (>560 nm) = THH), (b)NBD®D & # H (Ex = 458
nm CHE 38, BHEE (505-530 nm) I THRH), ()
(@) & (b) DEADEER, (d) D14 2A—YK

e Recay

7 4 v & —(fl#%: 0.2 pm) ETHIEEHR, 543 nm ThHE
S, BER (560 nm) & L THESBEMEBRE L
7l A, BHLIF Y= 2EPRAICEELTYL
72 (Fig. 4(a)). &I, 458 nm T ¥, NBD®D A D
B & (505~530 nm) ICFXE L TR G & — b 285
Licton, /7 vy—roRRICEGRIE LD, Eih
AW L Ik 285 T & 72 (Fig. 4(b)). T Huid,
ERMICHEELTWVWS T 7 v 7 ALY —XDONBDF K
v —X I & o TRIR (# = 4 v ¥ —F8) (FRET))
ShiteiEzbons, 20 L3458 nmTNBD#
HESEe —X3I YORMERTH v — 28875
L, TV —bPOREDPREIRENT 2150 bR
Tl #HoT, FEDAILT Ty 7 AE—A2HEAL
7eF /¥ — b B RERBEMEREICL > THD TAENAT
&7

4. STYIRE—XBREST/ — M DEE

B FRIO0NMD 57 v ZAE—XBENT 4 VT T
vy 7 LL, REFELBEMELLTH ¥ — b 2HEE
L, chop#krBs o L2EHME LT, 10umX5
pmOEFFICAR—= v TSIl T7x b A7 2R
TSi0,#:#x _E i2Dodecyltrimethoxysilane (DMS) /8 & —
YEMEER LT,
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1st extract

2nd extract

Figure5 DMSAX—=Y 7ERIHT 27T v 7 A - XD ERE

41 FLNITIURESTYIRAE—XDDMS/A42 —=

VT ERANDRE
77 v 7 A= RIS ER LR RN BE, DMS
RA&— T CRRINCIRE S 5 1o, BRI AR b
RN D A= ADBKIBIHETH 5 (Fig. 5)"V. 7
WTI Y RRESEITT v 7 A — X5 (2.0X 107
particles/ uL , pH 5.0) ~\DTS A 2 —= v F ik v R
(HLARL, 97 v 27 A8 —XRE S, Htikic
T, RS, WMACREETIRNFL LT, M+
BRE, IR UEE, FIHLAEYRELIER 2he
.2.5% 10° particles/ u L, 2cm/s, 45~60CHEETH D,
FEWR DDA L T20WEL ES 7 v 7 A ¥ — X5 HkiK
»HRIHT LT, DMSAX—YDRLFAIZED 5 7 v
AL —=ADNAR—VISEREEICER S bz (Fig. 6
(@), (b)),

i, COEREMBSTZLTIT v 7 AE—X/]
PRIEGSEI S v — P ERET D CBMARE %
110°C(T,=109.9°C) (3% E L, hEBER2HRat L7z L 2
2, 30MICTT 7 v 7 A —RIIRDIR B HERE L Ze b &
B Ak LAE LT, 30MRImME LT Ty 2 A —
A D EATIE M FS 2 Fig. 6(c) ISR T,

&S R o

007635 18.0kV X380  '60.0sm @

Figure 6

7637 18.8kV X1

42 STYIVRE—XBRET/ O—FOFIEE

77 v IR — X ERIICIR A ST DMSA X —
YEM S, KU 72U vig(PAA) R (M,=450,000,
0wt%, AKX —)v:iKk=091 60ul)ZF+ AFL1
B E RIS, €ty MoTHEICHBETRE TR
R A ORI BRI G S e, Bk L ZoPAARK % £
HEEBRLICL LA, PAAESKHIZI Ty 7 A —
ABFET ) Y — I BRAR = 2R LI 2EFE S h,
PWOFERBNCIEAE L TR » O LR S i (Fig.
7. Zhid, 57 v 27 AC—X@E&F /¥ — b LDMS
[ D BROKPE AR VR (X2 R 1 (28 2>, W& i Van
der Waals e & 2#HEMRAO A L 2% —F7, @HFE
fRETHIPAAREL 57 vy 7 A —AFAF /¥ — b
KM & ORI BHENHEEA RIS DI, &
NOCIEFESh:bo L EBSh3Y,

% 7:, PAARE# > B OPBS(pH 7.4) ICIAR S ¢, *
YTV 7 4 v & —({LE200nm) ¥ W TRE| A8,
B, EABREBELILIA, EiREICEESIT
Wity — M REEICHEL (Fig. 8), PAARRIEAKIZAITE
77 M (sacrificial layer) & L CHERE L 7o 2 L & A
3.

1.0k ‘1.648m

(@)DMSA X — =Y JEF~D T T v 7 A ¥ — ADERNLE O EEREFRMFE (b) (@) DK B, (©MAGEHE

(110°C,308) S¥ 197 v 7 A € — ADELERE FHMES
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8166

Figure 7 PAAX ¥ A MELEFE SN T T v 7 A€ — AEGA
F 73— b

&

Figure 8 75 v 7 AC—ABEAF /¥ — + OEEEELEMES

5. XEFERZWLbLIZAW:-F/—FDBE
MEEEY, EDREEHET 2054 o Mmsn +ER
HE by L7 = UmnrERE (T VEF VRS
MUY L) OHERSNEEROYA XLELBREAT S
R AR (Layer-by-Layer: LbL) 7/ & — t O 5 #
Batlie, TR, REx—v=vrShitvy R MK
HEMREER L, LbLIEOWE, #EE&Momat, LbL
T/ v — b OEEREMBERE 2T 7.

51 LR MRETA I ONE—EROER

SiO#EMR (1 ecmX1lem) EICRY B 7 b vy R b
(OFPR-800 LB 500 cp) # A ¥ » =2 — b} (800 rpm, 3
s/7000 rpm, 20 s) L7z, ERBIC T 4 bR 27 (BREF
10 pmX*30 pm) % L CUVHE L, HELE(NMD-3),
WIRBE PR T VI A AR = 2B,

52 LPARAMNREBETA ONRE—UERER=LbL
>/ —bDEH

VI A MRE<A 7 v R —vFEER %300, 600, 1000
pgml O % b 3> (M, : 8.8%10% 1% Kfg, 0.5 M NaCl)
I3 (r.t, 20 min), Ak T (r.t, 1 min) L
12. ERMRMR, FEA #2300, 600, 1000 1 g/mLd 7 VX VR
F MY Y AWM, :106%10' Da; 0.5 M NaCD <2 L
(r.t., 10 min), [FERD HIETEHEE LIk, BEX MY
ICRE L7 (rt, 10 min). A%, &4 D@ FEMREK
BIRICRBEIRIEL, F7THEES® 5 2 L TERERM
ICLbLE 2 E S¥ e, XFETHH VI AP T 2 b
VISR THOILbLER 7 £ b Y ICRBETH B 2 L 2F]
ALT, vYAP2BEKCL, 20min) F, 7t b >IC
THERESEH LIk h ok —r EOLDLIE % i LT
LbL+ /¥ — b #2187,

ERETMOPMBEBE,» 6, EReBRETSm2 &
FRE KIS DIREIRAFRIS, LOLEER VY A P A& —
ETRET 2REIBIZE S T, F#121000 1 g/mL Tk
T 5 % —> EOLbLEEDEA L, 600 1ng/mLT3
—HDOLEE L R —LER SRR S e, Thid, &
DFEMREVERETH 5 DI 2D RITHFI~DHL
BB S N, N&—r LIZERRICV YA MELERE
LicicptEZOND, LT, "&x—r EIED
SE#E 2 LbLAE 2 Rk L 72300 ng/mL%, HEHURERE L
L CHE L7 (Fig.9(a)),

Figure 9 (@ vy AP RR&x—r EICRELLDLF 2 v — b L
(b) FIfE, 8RS EFLbLF /&~ — b O HELEAMBES
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53 LbLF+/ >—k~DEERIE

ikt XPRB R EE B KLAT ¥ 2=V, T VT 7 A
7 v 7500) # AT, LbLF ./ ¥ — b O HiRh> & o Hkk
B4 (S 41 2 LbLIE (IRIEREE : 300 1 g/mL) O HEIED &
LbLF/ ¥ — b DEEZ KRR > THEH LT, vIA
MEE #a, LbLERE®RDIZES b, 2 LT, #HEfkic
BHhiof A2 —VLbLEOKEE #ct +5 &, LbLF
¥ — T+ DOEEIL,

Thickness of the LbL nanosheet. = (b+¢) —a
ERREDORER RN 5, LbLF 2/ ¥ — b ORERE 917
nmTdh b LHHIFL .

54 LbL}/ o—bDHERL—Y—EMHHRER

7 b AT OLbLF ) v — MR, T b KR
“PBSHICHABSETh 6, HES YV —F —BAMSE
WCTHE LI LA, BliLcy— MREEKDFES
W L7z (Fig. 9(b)). 351, HEE%OERBERL D,
LbLIEIG 2 Hatf b ) % & — > 0 BUEIRT 72 e i bR 25 he
mIhify, ZoORERNPLDLY ) Y= P ThHB L
MNEFFSI NI,

6. £&&

7 MYV ITT 74— DA R L CEBK M~ A
zaRnr—=v JHR ETEAFRESISE, 2RIk
HERE Lo % BB (ES, BA) LTy — MRES -8
WP, hEefiElcHiEsSeTr Y —2krTF v
7RIy — MEikE REICRS ek 213, BFED
EWEOR Ty TRIF ) 727 70— 8RR
FT28DTHYH, RAGZIBHRERICH M CHTH
5. PlZE, SEYNERAERBES T PR L LTHF
MT&20DT, ZOBEEMREIKE, SHROERTE
BORBIC—ARPZLISO LML TV, 210, &4
DR 7 v — 7 TREICHR DB S T v B A TRIMERS
ANLIM/MRIC TR 6 T 2 J R Bt 5 % FIH 4
g, AR > v— 1 eliplicfk b LT 2 oBED
LT 2RAIEA T2,

7. BE

AHROFETICHID, HRLED T KBErHES LI
M A NMAFERHEEAR IRELE R (O & DAL L B &
To AFZED X, BMEK¥2ICOET v 7 5 £[E
BRi) 7 AL BEM LA, SCOEIERL S & {5k
EFEDFEETFEHLS DAL 14 & OF A AR EA IR E AR5
R (17-0429) DBhR & b iTb e, L THELER
¥ 5,
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