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Abstract: Long-range surface plasmon resonance (LRSPR) is a novel surface optical phenomenon by coupling the evanes-
cent fields on the opposite interfaces of an ultrathin metallic film embedded between two dielectric layers with same/similar
refractive indices. In contrast to conventional surface plasmon resonance (cSPR) , LRSPR exhibits a stronger surface elec-
tromagnetic field, a longer propagation length, as well as a larger penetration depth. Consequently , LRSPR-based biosensors
are believed to be particularly suitable for the detection of large biomolecules (e.g., cells, bacteria, etc) and the real-time
monitoring of cellular behavior. In order to better understand the state of the art in LRSPR biosensors, we herein summarize
the physical principles behind the LRSPR, the fabrication of LRSPR chips and their biosensing applications.
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Fig.1 Schematic comparison between LRSPR and cSPR
in their chip structures and evanescent fields
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intensity profiles between two LRSPR chips and
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ME 2 FTLL& B, LRSPR % #7142 M f i %
SR ASDEIR R4 150 1%, BIEAT SR AL
IVARCINDNE R S VAT D e e == A T NN 3 )
7K LRSPR G TEN BT I SEBIRE L, 16
484 ~ 1 037 nm, ZEZE KT cSPR HIZY 150 nm 5B
B, Brlh LRSPR AJ T 40 i 55 B KA W) 4 F B ke




2016 4E 8 A

WAL, S KFERWSF B IR YL AR 1l #5-5 B *3-

. LRSPR YUK 32 NGRS AR BT
Proedasl . e R BRI RE SR PR
JREEE S YTCHEEL 0 2 TH DR B 25 22 N R 52

2 LRSPREFBI&I%E

F#E LRSPR )58 K (€] 1 Fr7R, LRSPR ith 1
F ARSI R 2 4G B . e R4
Ji R A RS e A e A, LRSPR Gt A Hpie i
()02 4 B (Aw) , S5l A Hi 4 4R X4 &
s 51, e B 3 3ok A R s B 12 e U
R, 4 MRS B T LU 3 DTN I (R Re s . 4 =
B ARIER 22X T LRSPR A & R e &K R R AR
FREE. MEREEMT 20 nm B, BT 4K
Wt B e, B LIRS A T EE LRSPR (4%
el BR T RS, R HDHLRS B 4 X LRSPR 4K
P RE A —E >

F4%E LRSPR (&R 95— R E A g vp 21
(il 45 ARHE LRSPR B FE, /i Hi 9% w275 280 12 4
ANER DA B w2 S IIAEE (3T Y B

T, XA AT DAAE £ B NTE R FR RS, X F A9
TR, 43 BT nad & 2 AR AE i, DR A FL 28 2
FIT TR BB T K (ny=1.33) ; QA M2
JELFEBERT DLV, DR AN ()RR B 1) 4 R R F AN ]
JEEERA T LG ph)Z s B FILGE b2 5 B B8 RIS A 4
HRELA ARG R B AR UE S B R R AR R B v B
H—ERE T ; @4 % wh )2 2 A R A9 2w kL
R bk e T LRG3 A LRSPR 2 11 R #4711

GBI XL B Rk R, AT T
LRSPR 5y il & B9 2% M Z MR 2 0 B b B i R
W, G FEALEE LR Y) Teflon AF1600 ., R -5 %)
Cytop . 55 B TR UT R K ppPFOE 4%, iX JLFf#F
RHOFEARFESZESR 1 . FALEEE LRSPR 45l h
68 FRIISH ) i B — b ), T DA 2o B 7 {6
Pl s B OO JEARBE T AR na~1.38, SKAH
Fomg . LR R A — e, KPP RA
CHRARR) ik, DRI PR T S PiobA B A W 1 Tt 43
S .

F 1 LRSPREHHERNBEEHEMRIAHEE L8

Tab.1 Comparison of various dielectric buffer materials used for the fabrication of LRSPR chips
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