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Development of functional probes for near-field optical microscope
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Functional probes for near-field optical microscope, especially chemical
sensing probes, are described. The probe has a micrometer-sized ion-
selective sensor on the tip of an optical fiber probe. The sensor is a
plasticized poly(vinyl chloride) membrane incorporating a neutral ionophore
and an anionic dye. It works on the fluorescence mode of the ion exchange
principle. The 3-pm-sized chemical sensing probe based on a sodium-
selective tailed-ionophore was prepared with the micropipette fixation
method and characterized with time-resolved photon-counting method. The

dynamic responses were analyzed with theoretical calibration curve.

1. FrFEE/

IR BB, Sk
BB OERM A REEO R EB A B
FHME S L TREEBRS TS,
IR REME R ED & EFRER
ICHIBE 2 inng A= 2 V2 BT
SICMTIRRICAR S, RIS T, e
ER o7 U7 EERTHI LI
0 IEREIESC R O i S A
HBRITDHZE2EBHET. Bio. 2t
P TOBEEERFE DT DT R
ML B, COXSfFEE2 Y -
To-TERNNE, EEEERO
EENOEFRYEOMR, BT
EREOBRE L ERETES,

2. WFERER
2.1 A OERy hEELE

TR BMEBICES T 71
N— - Fu—JEkiEO—DIL, #FE
KEbNsX 771 N—2 L —F
— - TS —EfETRBELREMNEE(L
TERLVEGLTHHETH B, T
D7 0O — 7 Fe v i A BE 1 A Bl E B e
TE2HEL SETHESEHES Fik
LI 5N TWindho 7. SEFR4 N
RET D HIER, EGBE05Y, &
I BETFHEAMA TEDRTWSY
BERGATAHZETHD, Tiud, <
A0y bEIAZ7OYE
=& TEBMETHZ&ICED, 1nm
HREEOEEE M 2 7 U — 7 il
ICEET 5, ZOFER. MOk
PEIC B EET D25, 0.3um 75 10pm
Pl ottt miiz@eEltds &
ZU[EE L9 B,



o=

2.2 {eFEtrirroER

XA OERy NEELER. B
ToSEE> L I EHET 5,
T OHIRE X Nz THE R
TR, TEBERY LY =
WETz EoRalgic S w13
Y —-TH2. miEEE, 142
RPN T B4 A ) 74T S
ET A UMEEEEAH NS TN
TBY, 1 F 2 BHRERICHET <t
BT A A BEEE oY —T
b, LEXTRBT S &,
So+ AHg +1" = SiA, + H* (1
E/3D, TIT, THFTEIF ol A
FICHFEET B &, iHddtsad s 4
> HHYEKFET A SiA IdEEE
EEERET 5, ) OBEHTER K,
RehDAF /737 S OIBES]. &
SROWREC]. &% AH o7 o b2
DEE o, KIBEOKEAL T EE
[H¥&T 5 &, KBEF ORISR
2 B[,
(7 ={HT of K (1- e)([S)- [Cl )} (2)

T B, WHWE FERET 585G,

o b,
F-F,

FA—FN
THEAIGNB, 2T, FwWd7oF
MEBFENTRTCFER OB D
HEREE, Fa 37 =4 AR EENT T
F oA OB DENEEERT,
HE)ZA@IRATIE B E
WEO14 D iREERET2EE0
B HEER =
ity W (Fo R R

K (FA""F)

exch

3

1
{[Sw B +([A LIS ))Fy —[A, 1F)
AE5ND,

22 {FELTTHE
HBERUELE DL IEEL T,
66wt% O T\ ¥ H| bis(2-
ethylhexyl)sebacate (DOS)& 33wt%
DRV E =) (PVC) XS &
T5aMK)w— (OH-PVC) 2E&L
b DEERLE, OH-PVC MBS
V. 0wt%h DELE =)L, 6wthDE
ZNTHNIA=), AWt B EZ) T
T rRERBZIRYT—TH 5,
PVC oH DIz OH-PVC AN
D KT 7 AN—TO—T DRI
T TR ERET S DOEAS
KEBEDTHS, 14/ 747EL
T, 75972 —F), tetradecyl-
doubletetramethyl- 16-crown-5 (C14-
DTM16C5), 7= @RI, 4,5-
dibromofluorescein-octadecyl-ester 2
Wiz, 1T, 75021 —57)
C14-DTM16C5 D{LFERENZETRT .
DAF /) 74TEF U TLEF
v ET 4 — ORI D AN, 5T

4

C14-DTM1B6C5
SOl
[+] \)O
T —Pp GidHa

emstE  12.4340.70

B, +bUTAREREDOSBL 1A/ T
TR, S MU DAERYET
PHZIRDAD Z & ICR DB FERET 2. 7
Nt BuMBic K BB ERA ST HTHS,



295, ELT. FhUTLITHL,
-1 7 > L b LT, 100 SR LD
ﬁm%*ﬁﬁ 75 LT DT
AN JEEEEED S L EHIT, um
TRICBTHHEHERBEERE
LT3,

Bang Pass Flller
hr*‘ Laser,514.5am
Nat So ' Fibar Couplar

pH=7.4 Tris-HCI Buller

Syringe

4.0
QObjective Pin
g
Lens Notch Hgle
Filter i

~ L

Inverled Optical Micrescope Pholomultiplier Tube (PMT)

Counler

B2 gEumE

2.3 W iELEE

Bl2iz, AIERZRT. BEERIZ.
bEEt i 20 T a—TJ o
FISTEEEE LD pH=7.4 O Tris- HCl
BANAENA S T-ARICEENTS
D, AR M2k D NarEiEma 5
ZEW LN EIBO NatjifER 5L X
W5, —h. BERE, HEELT
Artl Y —514.5nm Zfn, 777
N—Hw T o=tk
G- TU—TDHT 74N HE A
T NB, =PRI T A NN—FE
BL. ¥ty - Jo—Jor
U —-BOBREERET S, AFEOH
Hvd. BIRIERMEEONmL > XIc kD
BHL, T4 NF-ITKD L —H—3
BRHY LR T b T e
W EDEHEIEN D, Na+iFiE®
ABEE, BRETERNT, T
MERLTWBED, TOMEL TE

PEITDONNEFICE> T3,

(3 Sum‘iflm{l_,'“’e//
T O T O RE

3. EHYURRE

3um FEMEEE TS O—
j&?%bnedybﬁﬁm&tx
DIERL L7z, B3 1T, JEEeBRMEEIC
LDEEETRY, AT 7A /N 7mw
T OEIRIZ 3pm HEDGZ L 2 T
Hﬁ@%éﬂfu&:&ﬁ%%ﬁ%

o KT FAN— - TO-TIE. &
EHWTJ/bﬁviym%EEE

10000

8000 —_ (5) ©
6 (4) +
] 2 & *

N Sl

2000 <

Fluorescence Intensity (10cps)

0] ] 1 1 !
0 500 1000 1500 2009

Time {s

% 4 mﬁ%gﬁmmﬁf%%mD%umm
VpH 7. 408 E T, Na T, M0oM;
(1)3.8x1074M;(2)4.1x1073M;

(3)2.2x10 72M; (4)4.0x1072M; (5)1.9x1071M;
(6)2.9x107 1M,



CEITbRTCh AN, M4 Ry
LA T AR ETH B, &£
EHCBWTF U & A0 AL
LTV, IFEERIZ. 10 i s
200 THD, WEICEKEL TS,
bW, FRUDALF iond o
FINEE BHRG)TI L F4 2L
THDTHBD, NS A—FIL., Fu=
3.2x104, Fa=6.2x104, Kuen=2.65x10-5

THD. £/2.DOS DLE 0.914g/em3,

ToFEBROLSTRE 742,59 EE-
feo T4 R EHEHHO—BIL,
MILE) AL EREE BB EL T
WS EERLTWS, 2L, HE
ETFNVOZLEEETTHOTH S,

2000 =

6000 =~
4000 —
o
2000 —

GTHI T L T T 1

o -5 0 1

Fluorescent Intensity (10cps}

Lc-lg Co?l%en[r%lio;u‘l(M)
B5 Nat@gasibioshd 5 ieons S mina,

4. SEBEOBEEIREE

TR U AAF T U CRR
D B TTo0—-T %,
3um FHEIBWTIER L, Mo AR
- —HTFREET o . RERICBITS
BB IRICE S ik
MOMEmEREL, ERI0ESHE
JEEINE F TR E U/, Sum ~F
ER oAby 27T a—
TR IR OE A R BT B

BERH S,
THROERE U TRKRENDOE, Y
PEYA=NGE - 10Y (- R o s
O—7Z2ERTBIe, 2LC. 13
ST TR T B ED o
AF NBRIRED S 5t
I TEERTBIE, 2D 25D
TH5,

5. FEFECU A
[1JK Kurihara
submitted.

et.al, Anal.Chem.,

[2]K Kurihara, Chap.7 in Nearfield
nano/atom pptics and technology edited by
Ohtsu,M.; Springer, 1998.

[BIBER—3 i, IAEEIB g /L
— 78 7 B TREE, 1998,
p78-p82.

[4]K.Xurihara et.al. the proceedings
of Europt(r)ode IV, 1998, p49-50.

[BIEEE—3 b, ITHEE )
— 7 6 SRS TREE. 1997,
p22-p27.



