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Miniaturization of surface plasmon coupled emission spectrofluorimeter and its performance a-
nalysisXie Tangtang', Liu Xiaoqing', Cai Weipeng', Cao Shuohui', Liu Qian',Lin Guochun®,
Li Yaoqun'* (1. Department of Chemistry and Key Laboratory of Analytical Sciences, College
of Chemistry and Chemical Engineering , Xiamen University, Xiamen 361005, China; 2. De-
partment of Electronic Science, Collegee of Physics and Mechanical & Electrical Engineering
Xiamen 361005, China.)

Abstract; A miniature spectrofluorimeter for surface plasmon coupled emission (SPCE) tech-
nique has been developed using a laser pointer as the light source. Here we investigate its per-
formance by measuring SPCE from sulforhodamine 101 doped PVA. The fluorescence signal on
the prism side emitted at a sharply directional angle of 47° and was definitely p-polarized with dif-
ferent wavelengths appearing at different angles. It is demonstrated that this laboratory-construc-
ted spectrofluorimeter is able to meet the general test requirements of SPCE technique. Compared
with the previously reported devices,our spectrofluorimeter has many advantages such as simple,
stable performance and low cost.

Keywords: SPCE; miniaturization; laser pointer; sulforhodamine S101; directional; P-polar-

ization

il

1 5

REH B TR G E W 2Kk (Surface Plas-
mon Coupled Emission, SPCE)! % & F| Fi 7E 44 K
SBRM 200 nm AEBASKAEBSHKEREHE
RO EE AR E T NE T ER RN —
BHRNEEAR  BEABENAEECH AN . ¥ —K
KRG MIR EK AT B ERINETRESME
SRR RS TR W R R TE 4 AT 55 B 5T A,

HA T @ i N P RS .

Hujtt R L& & FH SPCE ROERFHET)
XOTHARUSRRARY N LR EAITHE, REL
TEM RS, SPCE J& IR & & 2 4 i B 5 9 0k
a8, BB R4, THEM KRR K, FEBRHS
1, A F e LR AR TN L,
PR A B 5 R A BT A & % B (Light E-
mitting Diodes, LEDs) 4 iy SPCE # % iH. &R
LED HAKBUN REREM MBEEER A BH T

BL2WEH:BEXARREES(21127005,20975084) B & M8+ 44 (2011012111001 1D % B
EERM B EE,. 5,192 EHE . M. FENEL T LKA, E—mail: tangtangxie@139. com
BIRAEE B, 2,196 £ 4 HR . B85 . FENEDX RSP R. E—mail: yqlig@ xmu. edu. cn,



2012 58 5 #

a1 AL 2 T

LED Jy3EAH T 688 . R0 B AR 8tk 22 g i 3 5
R HFEHE R EBA KR, 5 ERBERHERR
F. ALEETEBOCEHRITECRENEE, BT
Bl T — % /MR SPCE 3% 0% & 4. # & T LU
SPCE RGMAMR K R RIEEBL A THS
Fop. WAGREW. ZRAGEWERM A B
e fE M RERR 2, SE 2 BB W I 2 SPCE — Bl i
K.

2 TBIe

2.1 (UEBERE

B 1 hAaLm=E g%/ SPCE % &%
GHrBE HENEHKERACESRS, A
EHGIENEE, FRRESEFCER. B4
RGN LA BN MR LB R E SRR
RS B RO 4%

Fadll ¢ :Ei—— AR
Pes

P A b hk
Bl RKEXTHSPCENEERTEM

LBHHTEBOLENEEEIT SMEERR
JE o, U 0 R /D B BOE R B B4R SPCE
W@ T A /B IR SRR L B R AR BT 3607 e 7 1Y
INABRBEER & L BB LB . RTRAENROE
B RERRBERG . FRREZRERD RO RM
Z— HATREATEEE 2K M H R0
#. R, TEILENBHERILPERT TR
KELAS M EN BB, ERSIRBOEEREETA
s, HA#E A0 X 68 B AR &, AT DA DT 8 i 4% 45
T8 WO 2 LATE R A R 7 B ) BEOL BR 6, B 4 H
RFERBMHAFEK.

KHFARGOEE &R BRI TOEEBREE S
2 % HOUC AL ¥ 7 VR CAN | oD A B 2 AR R BT
b @ SRS REEER S L, B T RO

A LABERER: 6 LB 360" ek , ROL A BIE AR 1 B
] & S A5 5 8k AT LA — & F B e B o ol 5
Bfa{Uut AKEI 28, S5 BE SPCE (55 a4, Bt i

S EEETH A E [ 24 f . SHAE SPCE {3
B, ZRERASHEE ETHEAMES.
2.2 XKBAE

K PRG35, 7E 20 mm X 20 mm A K

B RIS £ 2 nm Cr 1 45 nm Ag, $1848 44
K., THRA PVA BRER R A RE T RE
HERREEESREHEREEN. A 1% (R
B9800 PVA KBEBEH 1 mmol /L % F}H8§ S101
PRHRW, JEB S0uL S, SIS HIRE N
3000 r /min M 30 s, fE Reverse Kretschmann
(RKBERTF , i fi 2 SPCE /N B2 T R A1
SPCE §%.

3 #&R5itie

3.1 EMEsNER

TEHERE 532 nm WREABELEENT Y
S101 WA GIR,, HOLFHE WA 2 iR, BtLE
) FWHM 2% 6 nm, L ENBEHE Y T Rig#HE

1000

532nm
800 4

600 4

400 4

FRX] 5

200 4

; JL

450 500 550 800 650
FHEK / mm

B2 MEEREMKME

1000

800 4

600 - 1%

FHX 58 A

400 -

2004

0 10 20 30 40
ME] / min

3 MAEMNETARHIENBEY



12 o M A %

2012 F5E 5

SNEET THERR T EBMBR. ERRN
RAOTAMAKE L h 5 . BB TEABREN 2.5 Vi,
BWhEmERNREE. WA 3 R, BHERE
AR St [A] 40 min, BEEREAET 1 %, XA

B BOLE S M R RN (U 50 mm X
®13 mm), R A MBI ER T AAMHR . BOLRE
BOLEMERAN 1 mm) RETHITFEZN
SLEES W AR E TR IO R4, AT
LAIYE A SPCE By BRAE IR
3.2 /B SPCE BB M ERE ST

J % E A EM SPCE % F R TRt L A
#,% 1 mmol /L B FHH] S101 Ay PVA B R A
WRIEWRATAE 45 nm AR L, R E R 30 nm, UK
BESRERFEE R THERBBR ERRAESHAE

P4 4 3 S101—PVA Ff i B #5658 FE BE A 1)
AEEALM R R B, £4 B EE W (Back
side, YR EIM K AL HES  MAREEFEE FHEB
A 81526 ; T #E & JB BE AT 4G (Front side, F)Y 1§ 21
PAF S, Bl A H 25 8] & it 92 5 (Free Space, FS),
M 475, SPCE 55 B EAMERIME N
A7°4L, B AE R W F B SR T — [ R {H (47°) B BT k4
M58 Y6 f5 5 %58 . Winspall 3. 01 B/ 2 M A F
Al SPR R gt FE &M, HELRA KA
Winspall B3 S101—PVA B/ SPCE A &
At Bt E 58 SPR R RMK., WE S
B, B AHBEK R 610nm, ASHHAEN 47°6, B
BLR §F R B /IME , X B SPCE K518, 5L 45 R 58

400
3007
200~

B 1001
ELEQ

= 0
¥

100+
2004
3007
4()();

270
B4 ZE45nmP RMS101—PVARE G 8
WAESHERAEELSHRALRE

2YE. RESHBEMS,.SPCEFSH FSFY
3R,AR FS K6 f5. BRKURNAFTBITHEE
®iGHW SPCE 5 RARE K E MRS, Hi5 5
MER FSHAESHHBHERE.

1.0

0. 64

e

0. 44

0. 24

0 30 60 90
o)
5 ERKIOnmTRBERT
HRHESANEHEHRLE

DR B 7E 3R O B R R ST O B 22 T, ]
THESHmIEE. WE 6 fiR, AMEAFKER
FEEWIR A MV IR K P 3= 5 = (HD L 13 3 1Y
SPCE K Hf5 S AR E pmiRFetE. Hoh,.LHR
%3, % SPCE F iRl AETHEMNESY
BEAEMEBNS Rkt REIBE AN, X
BRI p-fR 3% JB ¥ & SPCE I MURF# IR

100

— HH
—- Hv
- - -V

R—

Ex=532nm

80 4

60 4

40

20 4

0 F—emm e e e e e

560 580 600 620 640 660
7K /nm
He ERAARAHITHHEARREE
HEMRITFEE S SPCE kit @

VHE HEREAHKFEF LM () HH;
(b) HV; (¢) VH; (d) VV

SPCE IS — it RMA AR SERKEA
HA S BIFE A [ R 3 Ff BE 45 2 A [5) 38 4 19 & 5t
K&, B 7 AT, BECE KW A B R AR 4L SPCE
PO R AL 4 I A B RO, B K B B K
/T FS Bt Bt A 2 AT f 1 A= 78 B 1



2012 55 5

G B A &% 13

TB iR . XAGEMBAR R IO NI K
45, MR T SPCE A KM K GBS IER .

500

400
#3004
tﬁ

ﬁ 200

1004

560 580 600 620 640 660
K /nm
120

—40°
100+ - =42.5°

80 4

60 4

FEILIRA

40 4

20 4
7

560 580 600 620 640 660
#HK/nm

B7 EXARKRRNMAETSI01—PVAER

B HISPCE (A) fIFS(B) 92 3¢ & i#f A&

0

4 it

ATBAABTRITHENLEOLE AR
f/hB SPCE B BERW T & A F /19 Slol i
PVA B FERCIN A BE R 4771045 AR B & B 8 o) L P
—K p ¥k SPCE REfF 5, LM T SPCE WK K
AP EREAE T A ETHBEAR TSR
., LRI, MARESNBEOLEENLE, 8
TR /NRIML SPCE 3£ 8, 450 BB A 81 MR B AR
S, A AL SPCE M , 58 4 BB 450 2 — M (0 3 3%
R, RAMEE.E TR HA.

$ % 30

[1] Lackowicz ] R. Radiative decay engineering 3. Surface
plasmon-coupled directional emission. Analytical Bio-
chemistry, 2004, 324.153.

[2] Gryczynski I, Malicka J, Gryczynski Z, Lakowicz ] R.

Radiative decay engineering 4. Experimental studies of

surface plasmon-coupled directional emission. Analytical Bi-
ochemistry, 2004, 324.170.

[3]Cao SH, Xie TT, Cai WP, Liu Q, Li Y Q. Electric
Field Assisted Surface Plasmon-Coupled Directional E-
mission;: An Active Strategy on Enhancing Sensitivity
for DNA Sensing and Efficient Discrimination of Single
Base Mutation. Journa!l of the American Chemical Socie-
ty, 2011, 133. 1787.

[4] Matveeva E G, Gryczynski Z, Malicka J, Lukomska J,
Makowiec S, Berndt K W, Lakowicz J] R, Gryczynski
I. Directional surface plasmon-coupled emission: Appli-
cation for an immunoassay in whole blood. Analytical
Biochemistry, 2005, 344. 161.

[5]Xie T T, Liu Q, Cai W P, Chen Z, Li Y Q. Surface
plasmon-coupled directional emission based on a confor-
mational-switching signaling aptamer. Chemical Com-
munications, 2009, 3190.

[6] Smith D S, Kostov Y, Rao G. SPCE-based sensors: Ul-
trafast oxygen sensing using surface plasmon-coupled e-
mission from ruthenium probes, Sensors and Actuators
B: Chemical, 2007, 127 432.

[7] Ray K, Szmacinski H, Enderlein J, Lakowicz ] R. Dis-
tance dependence of surface plasmon-coupled emission
observed using Langmuir-Blodgett films. Applied Phys-
ics Letters, 2007, 90. 251116.

[8] Smith D, Kostov Y, Rao G, Gryczynski I, Malicka J,
Gryczynski Z, Lakowicz J. First Observation of Surface
Plasmon-Coupled Emission Due to LED Excitation.
Journal of Fluorescence, 2005, 15: 895.

[9] Yuk ] S, Trnavsky M, McDonagh C, MacCraith B D,
Surface plasmon-coupled emission (SPCE)-based immu-
noassay using a novel paraboloid array biochip. Biosen-
sors and Bioelectronics, 2010, 25: 1344.

[10] Zhang L, Vidu R, Waring A J, Lehrer R I, Longo M
L, Stroeve P. Electrochemical and Surface Properties of
Solid-Supported, Mobile Phospholipid Bilayers on a
Polyion/ Alkylthiol Layer Pair Used for Detection of An-
timicrobial Peptide Insertion. Langmuir, 2002, 18.
1318.

[11] Wiltschi B, Knoll W, Sinner E K. Binding assays with
artificial tethered membranes using surface plasmon res-

onance. Methods, 2006, 39; 134.

WekE H B:2012 -03-15



