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Tip-Enhanced Raman Spectroscopy
Finds a Growing Number of Applications in Biology
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Tip-enhanced Raman spectroscopy (TERS) combines the high chemical
specificity of Raman scattering with the nanoscale spatial resolution of Scanning
Probe Microscopy (SPM). It enables label-free detection of surface components
in multi-component samples with ultra-high spatial resolution (better than 20 nm).
This article describes how TERS can be applied to study biological systems
ranging from pure components like amino acids to membrane receptors found in
complex environments such as cell surfaces.
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Figure 1 Reflection and transmission TERS configurations.
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Figure 2 TERS image of 100 nm x 100 nm (75 x 75 pixels) of a carbon nanotube showing an optical spatial resolution down to 8 nm; total map acquisition

time < 9 minutes.

HFET b BETERSIZBWT b 3 REIL Z OERITHED R
TERL WV, LA L, MERNSRAZ OLTSM GREFR
B T2oDF / WikdsiE 4 2 R T+ L Twv ) A8
W72 ENBIREIZR>T0wBEZ EIZEFIZENTHY, —
21213, TERS (B &L OZ M0 THEY 54 A=V v 7
MBI B 225 RelE, OEoDF  WikEsg e
LWL 7 v a = v T (R OBERICB LT~
INY FEEEZEACEIRD OB T 5 2 L) Ik o CERiL T
HIEDNFREINT NS,

Figure 2061277 ¢ TERSA # — ¥ GEAHIF100 nm x 100
nm, ¥7vVH7z)oA7y 7ELS nm, BIUSEER 9%
K, €72 nvdH 20 OFEGEER1L00 ms) X, —ARKDH —
R+ ) F2a—T( CNTIZONWTDF ) A— L L)L
DAL G E 4 2 =T b L72b DT, Z D225 b
DN FE(1360 cm ) ok 7 ¥ 3 = v FfENF A58 nm
EREFRE NIz, Bl LTI, 2 D REEIZTERS T »
TOMEPRIZL->THRTELLDT, TD[8 nmIFFEIF
FoTONEFEEF ) Fa—TIRIROER AR TH D, L7
o CTEIAMEELR TERSHREE L LT 5 2 LA HETH
D, ZHIUITERST v T7OMEPEEDL/21H L WEEZ S

= : L
i}o 5 I nm

=]
xlo s I nm

%, Figure 212 R ENLBIOTERS~ v 7k, DN FD
BRI (H L ARD ¥ 7 LIV TR EN TV 5) 13T O Kk
ARLTEBY, 2T L CROOFEIBIZCNT OSSR 7
T 774 MEEBEOEY %2D/NY FOMEREL THRLTW
%o RIEM BT RBOEHETIEAT v TH—K#EL &D
=7 ERHL NI LR L TBY, Fa =712/ Jin
D13 nmOFFH CILFMBIERED 5 Z E DR EN TV D,

EYEICH T BTERSDICHA

EWEE O TERSOWZE X, 44, HERIERS 7 I
% EDORMBE DR T D o 720 H OB T N TIZ
OWTCTF v THRT v AT PG ENTBY, JE
W AR NI ARG 5 0SB S N 22 ¥ — 2
ERLTCWh, X VERETITIAEVIZLDMIET 5 2
ET, EaEN LN VOBEEEIE LT ) — TR
BT EHUEeE 519, F - TERSOWIZEIC & 0 A% MG L
OFEIZED AN ¥ 7 2 F v — GRILEET) ZRNA
EDNADLIITE L 2 bRash, B8, Bk —7 »
Vv (EREEPE) 7 TN 7 ) — THEET X B REN:
PRI E N TS (Figure 3). JFHLE, T OFEITEIE

Figure 3 (a) AFM topography of engineered DNA, (b)-(c) corresponding TERS spectral mapping of over 50 x 20 nm? showing clear differentiation of spec-
tral regions of pattern and size consistent with the expected (b) A/T and (c) G/C homopolymeric blocks, (d) horizontally averaged spectral map
from the previous TERS maps, showing a good agreement with the (e) original sequence. (Data courtesy of Dr Noah Kolodziejski, Radiation

Monitoring Devices.)
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