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AL G X & H Development of a localized surface Plasmon
sensor for the detection of influenza viruses
with specific subtypes
(A TN HFIANADYTH A THEIZHD
LHIRFTEERE 77 A — 0B EICET

5 %)
wxEEEAR X B MEE M W %@
ORI i
BOEOH Ok % O

XN EDOEE

AV TNE YT TANARG &2 FTIEYEICB T 2098 2 8 5 BF R R B T
BWT, A VTNV IANADOY T XA T ORERHEL, BRI % &
WHETEETH D, ARXTIE, THhICETHHEME LT, @BEmIIBV T
OEPTIRAE I E S b Rk ERmn 77 AEr 2l 7rn oA
NADH T HZATHEEITIO VLV T RIEOREEITY, 2L, EREFRLERE
KEFIZBTAMELLZH|ETH DL, BETLFIETIE, A7 HF UL LR
L, ABREREICEEINTZE 7o —F AHEOHMEERICERT 5 EITEE{D
BEZ, REMEREG Y7 A€ ZIGHT 5, ZOFETIE, RO T U XLHES
MEMT T AT BT —ORFAZHFELRNL, BV THIBOEEZ~ 6 al
FTHE/NT D LENTED, AV TN UL ADERITZ~100nm TH D720,
ORI RN THEBERE TS —1E, UA AL ZBBICB T D RE
EEODLOIZHELTWD,

AL TlL, BEOHENIMEZ RTED, AV TNV P IANADY T XA T %
PET HEIEFEREZIT>TWVD, ZOFERTIE, MEHICEESINZA 7Lz
PIANAAHINLIOE ) 7 a—F Lk A 7V T AR EDOHIEGUEA
SO, Bk E LTHESN, YA VAORBIZEIILTWD, £z, AV~
TN A N A A/HIN2 # S EE L THWEERICK Y, FFEDOH 7 & A
TR T-BHENAETH D Z L 2R L TWD, HURPUA O RS % B E ]
BETHDZ D, BELLGFIEIFEEENIEDONEICEMRAIETH D,

F7m, KX T, EEOBEBRETHWON D, B X B Bk ~o@E Mk



ML TWnWbd, EBROEE, A/HIND I L5281 ki, SPERE B0 ik 2 1 Em
WWHATLZ LI DBITRE IR BLZ6{ETHY, 1TV FUA0
AP BPEREMYBEICEENLTND L EITE, ZORIEBRFATRETHD Z LR3nH

50, RIEEBRICBWTHAD YA L AEZBRARETHLZ LN B INTE 2
g, A%, MERIKICEENDA L 7L WF A LA DSHE RH E D5

ABSTRACT

Rapid detection of influenza viruses with specific subtype is vital to precede the
research on infectious disease in biomedical institutes. In this thesis, I
propose a bio-sensing method to determine the subtype of the influenza virus
employing localized surface plasmons excited in the optical diffraction limit on a
flat metal surface. This is a valuable challenge as a biomedical and a clinic
application of optical engineering instrumentation. In my proposal, localized
surface plasmons is applied to measure the refractive index variation arisen
from interactions between influenza viruses and its monoclonal antibodies
immobilized on the metal surface. This technique maintains the positive
characteristics of the conventional prism-coupled surface plasmon sensor, while
it reduces the sensing volume to ~ 6 al. Since the diameter of influenza viruses
i1s ~100 nm, the sensor with such ultra small sensing volume is suitable for
increasing the sensitivity in the virus detection.

In order to show efficacy of my proposal, determination of the subtype of
influenza virus is demonstrated. In this demonstration, the monoclonal
antibodies of A/H1N1 are immobilized on the sensing surface. The
antigen-antibody reaction between influenza viruses of A/HIN1 and the
antibodies is detected as increase of refractive index on the sensing surface.
Specific detection against A/HIN1 is also confirmed by employing A/H3N2 as a
control sample. Since the response of the antigen-antibody interaction can be
measured at real-time, the proposed method is able to accelerate research of
infectious disease.

Furthermore, applicability to diagnosis of virus subtype used in the real world is
also evaluated, especially against a specimen prepared by the nasal swab. In
this evaluation, refractive index variation for A/HIN1 is a factor of 6 compared
with the one for nasal swab specimen. If nasal swab specimen contains

influenza viruses, it can be detected by the proposed method.



I also suggest that the method has a potential to detect single virus that leads
to detection of multiple subtypes of influenza virus in a sample with ultra small

volume.
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