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Development and implementation of scanning ion conductance
microscope
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Abstract: High-resolution imaging of living cell at the micro-/nano-scale is important for life science
research. It may help to observe biological activities of cells, and to detect cell responses to external
stimuli and even movements of some protein molecules in cell membranes. However, there have not been
effective methods to realize such objectives yet. Scanning ion conductance microscope (SICM) has been
widely applied in many fields and is receiving increasing attention due to its non-contact, force-free, and
high-resolution imaging features. Herein, a design of SICM, including hardware integration and scanning
algorithms, was introduced from the point of view of system firstly; then the feasibility and effectiveness
of the system was evaluated through comparison of PDMS gratings measurements by SICM and AFM;
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finally, in situ experiments of living-cell imaging in physiological environment had been carried out, and

the topography of living neuro-2A cell had been successfully obtained. The well-established scanning ion

conductance microscope will provide an effective tool for investigating functional mechanism and micro-

structure on the surface of living biological samples.

Key words: scanning ion conductance microscope;

0 5]

PRS0 5 AE W HOR 45 6 TFRE T 3l
KRUBE T W A 2= ok 2 oo, b R ) B
(Atomic Force Microscope , AFM) 1 H 38 5 12 A ]
T L0 355 A 4 i 2 T AROUR T SR AR 4L T — AP AT AT
B AFM 6 MRS T 5 55 4 i A A BAE T,
WCTE A 4 3 R v S 25 BE R - R i (B T ) AT
FE X0 R AR 5 AT A B AR 125
A 20 E0 R T AR A R R AR TR A R EURAS
REEL S by H A AR, TR A T MIAR 25 &) it
IR, JF HARETEHAR 5 20 it 3% T A7 ZE RS A, ™

o B R PR, A TR SR M
(Scanning lon Conductance Microscope , SICM) I 2
MRS DA AN TR, R DU A 2 ok B 3 A8 AR At
SRR A A, &R SR S R R
Fefih, IFREAE AR BRAA T XIS AR AE R S A T R
HER G BT BT L i R AE 1989 4F i
Hansma /NH W e 3t ), F 1 Korchev /)N 4H =317 )i
LR Eohn DL Rk | I 1997 AESE — O Eh v A TS
R 5 o3 BERAR , BRI R A B T HV R R 3T
TEAE Y-S AL 220 bR ZAS G152 T2
IV 1T o SICM SR ] —> 4 N 2 42 S BT 40 oK B1E0H
g K B M b S B AR N IR E . PR Agl
Agel FE R —HR T PN ke A F i O VS AR T R I I
PRET ) o — i BT A P TV A A R A L T
A FAR AE S A RS B T 7 A T B T,
A T A R AT S A T R TN (— A B 48 AR o
WERAES), AR SRR, i TATE R
1) 25 [) 448k, [ f6 PR 2 2Rk 2> | PR AR 3 — R
[y RN 1112 55 S G A o 2 e A o =i
3 A B S A T e T R Y B B A R ol R R A
TEWE T E AR, BUBTHRER B 07 B AT R SR AEAE 5 78
I P R BE AT R A A U T A 8 S R Y
“HESRIEE

non-destructive living cell imaging;

hopping mode
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Fig.2 Hopping mode
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Fig.3 Comparison between two nanopipettes of different inner tip radii
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Fig.4 Platform of scanning ion conductance microscope (SICM)

4.1 PDMS ##& SICM 5 AFM $3# 5258

PI9E 5 wm, I 200 nm 9 AFM Fr & I br i
% (P/N 498-000-026, Digital Instruments /23 7])
A B A S 3 ik 48 e (PDMS) Al 4%
it o PDMS #E il fERE B F .

(1) W5 e AL REER THEE AR A 75% Y T8 45 V5 W
O A TE U 20 ming (2) B AR EME AR AR T
JG BT ®35 mm i FEMLp, EmE# L, REH
PDMS (Sylgard 184 ,Dow Corning 2\ ) 3 7] 5 fifi
B3 10:1 458 R 24 A9 V25 48] RE B R A 2% T
MRS 2R 10 mm Sy dedd: s (3) KRR AR
PDMS 3% = ML E A L2 THAE T 25 20min,
i AR A W R () B T #i (PC-600,
Corning A1) |77 70CHERS 4~5h; (5) I Jm ¥ [EMb 5
() PDMS JZ I AEATEHRAEMERS 80T e RE I 3T fik

M £ PDMS [EKF EPICE S5 TAMRRE AR S 4

X+ PDMS &£ 5 4351l F§ AFM (Dimension 3100, Veeco
A5 SICM HHi g, LI 45 R LK 5, AFM B4
A% S5 5.0 wm, 25 200 nm, 3% 354 ] PDMS K & fig i
Ty 5 kA RS 73 85, F B HIERS B . SICM 3 #i 2%
HFE 5.2 pm, B 2 190 nm, 3X 5 AFM 15 5] {1 52 56 45
PEAT , MAXHIR 22 7E 5% LAY, 31X 5 52 50 i T B 3 A R

il 1:Height IR.&

g
—

£ - B0 | i i

A0

) i 1
-] (] 14 1%
hzplacement’ nm

(a) AFM i R 5 R Rk
(a) AFM image and section profile

20 i

nm

00

| 0 -

Heightinm

LAV VA

I

4 a ] H]
Displacement/ pm

(b) SICM 4 & 55 % T £k
(b) SICM image and section profile
[€] 5 PDMS Hll % 941 25 5%
Fig.5 Experimental results of PDMS gratings
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