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Detection of influenza viruses with the waveguide mode sensor
— Development of a palmtop sized sensor —

Koichi Awazu*, Makoto FuiiMAKI, Subash C. B. GorINATH and Xiaomin WANG

We developed a highly sensitive sensor, based on optical waveguide modes, which was reported in the journal, Synthesiology™. The first
part of the present paper reports the method for reducing sensor size. Applications include identification of influenza virus A H3N2 and
other subtypes of influenza viruses. We also found that sialic acid based detection using the waveguide sensor system analysis was very
useful in distinguishing between H3N2 and H5N1 viruses. Using these techniques, H3N2 and H5N1 strains of influenza viruses have been
successfully identified with the waveguide-mode sensor. Sensitivity comparison was also conducted for waveguide-mode sensor, immuno-
chromatography, enzyme-linked immunosorbent assay (ELISA), and surface plasmon resonance (SPR). Of these techniques, waveguide
mode sensor showed the greatest sensitivity for the H3N2 Udorn strain. The palmtop sized, high sensitive sensor will be useful in border
control against intrusion of infections, for example, in aircraft, at airports, and arenas.

Keywords : Bio sensor, waveguide mode, influenza virus, palmtop sensor

1 #I8IC LT 2009 SEHEFEOHEAL IV H T, TAVD

NEUZ 20 A2 3 |l S EALICASTE T L oA
YINEUHN T Iy (R KEAT) (CREDNT
Who 20 HEALD/ SV T3y 713 1918 SEDANRA VAR (A
NRAY ATV VH), 1957 4EOT VT EAR. 1968 4
DFWEMTH 5o T L TH IR 2009 SEOFTA 7V
IUHFEFREICH LV 4 Y IV FIRE NS B s
Y TH B ALY - 4 Y TVT VW T, T7AT
NyFIvreR), BEZBIUCZEOREDLVICITE
BHBLODOMFEALT I8 MADI B, 10 fEA2UELL
8000 HAABEL LT W5, HARTRYDEYE DS
NTHH 3B THARPIZILFY, ERO 42 % 2351 .
A5 TTADFLE L2 B2 6NT WS, ARSL V- 4 VTV
IUHDPHE L7201 1920 SETH Y 1929 D BIHFE -
7o R DEM E 2o e RFFEHERIRTHD I, £

Center for Disease Control and prevention (CDC) 12X
HEEKRT20104FE 10 HETIZH 27 TADSARBEL. 175
2 TAABEL TS Pl #BEOFATICHRTZENIZES
DX H DM oML, FHEMTY Thorz7z0T
HbHo HATIZHRFT 2068 JADEG L7z ENT
wa My

FNTIM, COXHIBNRYTFIv oMLy TV
YHBEMMICBINEDTHA )Mo TTA TV
WIFAR, BR, CHO3HE DL, 055 AR
. UMD R %5 16 FEEORIMEREEFE (HA) &9
D /I4F73I=5—¥ (NA) OMAGHLEIZL-T 144
M OFIHDAFAET Do FIA ¥ TVT U HFLIFTOHA
RNAVERFTLIETHD, TOHAENADOE NS
HINLHIA I VI o Fen o720 %235, Hilklg s

FESEFAMAEEWIZEAT EFOLBAMIIZERM T 305-8565 2 XA 1-1-1 H955 5
Electronics and Photonics Research Institute, AIST ~ Tsukuba Central 5, 1-1-1 Higashi, Tsukuba 305-8565, Japan s E-mail: k.awazu@aist.go.jp

Original manuscript received September 22, 2014, Revisions received January 2, 2015, Accepted January 5, 2015

Synthesiology  Vol.8 No.2 pp.97-106 (May 2015)



MR8 BT — N v =27 VIV FI L VADOKH GEEZ))

VI LI H 7250 HA 22 NA 2SO IS5
NP QNI TIN5 B U X T NE R ST E T O8N /Al B ) e
FOREFDVEBPONNADLZ LI LD, TDHBOIED
BANRAL V- AV TNVE VIR A ¥ 7V FHROGEH:
R HINL BITH B EDbhroT b,

FA 2 7V ARG L E LT D 3 D535
FoNb, OINETHEIEL B2 MO 7-DITHEIC S %
BNV, @A Y IV Y FORGN DO THR . 224
BYT DL BRI VIV I VAT
AR F IV EBIZRIEHELEZLNT VS, QR
DIANVATHAT2DIT, TIF Vo TBLIENTE
B\ FIoARA VM THETHoBHRZELTHVA
MG RG R LA AV A RGO A AR
JIETHBHAMIA VA=A E VST L IRENE A
TV, BIZIEARL Y - L VTV TRIBZEDE—2
12429 1% CTH o720 HATH WEEY A OIHICEN "
EVsEHIHORMLSEINTWS, T4bb, Ha%x
HZHWEREY ON72H % A IS B ZIZAAT,
FEICE D A SPEREDRIE L CL E 9o A B E ORI
UL HLANRSL VoA 7N o HFAE A (BIER 2.0 %)
DAY TIVE PR FIv 7 BICHRAELS A, 64 1
ADPHLETHEEZEZTWAS, LA L HHNI HERIDZ S £
WADWGEBIEHE 60 % THAHI LMD, SHITKRELH
ENTELEOTFMBH B M,

NEZT TR, B ->THA VIV FIZER
B CH L. BAVINIVFEILNVADRERRE
DRGSR I NI, BEOR RIIRE (RS PRk
ZHED EIRFPHII D7 B 24T ) T LR o T b,
Bl Z1E 2010 4E 121 AR IR > 28 35 35 C HOHNT i B A3 ffg 32
B, 21,549 PG ENT WD P, BALG 72T T
59 R 10 FURENOERY OV H ADRA, BiEE
%, BHECELEKOBITIEORELIT ) LENH LD
THRGRBEWHETH L, TTTHRA VIV HHA
Wz —HHRCFRL ., BAKBROBILS 721 TIOR S5
CENTENR, IRFPHIC D85 % L T
FINVTFIv LRI LML R, RRFRR R
FREV, ZoHINLHY. 2014 4F 4 A 13 HICHERIE D
W RS CTIAELRIRELES A > IV o (20
H5N8 L) Tlid, WE2%# D o 72720128k D ILH
R/ NRICEE E 572,

BAEMEE L >TWBHEEA VY 7V 9 Td H5N1
BIE H7N9 BlZZh 2 e o382 F LT 5,
H5N1 BUdER#HRITH Y =7 M) 21D % L D S FUFIEN
R T I SR ITH, BhOANOBYGIFII I X S
PBFEEZSNTWS, T LT H7N9 Bz g5 C

Synthesiology Vol.8 No.2 (2015)

#1 BAVINVIUVFILNVARLEDRTEHER
2014 48 6 A 27 HBAE, 118

FETEH / BRREH
H5N1 393/667
H7NS 118/393

HAHDIT, BREELTHIIERIZBENT, Lz ->TE
DRIMFOE=Y —FHEERE LS RV, ETADEHTIE
HoTHENPDOANDEGIFEAELTEY. NI RIEN
BWTeDICHEIEE 2> TV b,

H5N1 BEUHINY BIDE A ¥ 7V FIZE 7207 D
METIRFEE R RoTETW S, W74V ELTIWH S
INDERHFRIN ) B0 Lnd. ZOFFEFITE 1ITR
L7zl BBOTREV. 3512, MEEZRLIL S5
PEDEEEINT WD, HEICNCERTLI LT, LA
WCHEIRER LA Y INVZ I NVADPEL, ADhBAN
B LEGDILD D RENETH Do BIRELITIL, W7 A
WAEBIT, FEARIITIE=T M) S DEGTADFRELT
WBEZZLNTWED, HEPVOZLL AWM B AT
AT 2 #CHTPFHTEL W,

2 NJUFI—U

W, WEBAEYOREIZIE. ZOMETF 2P
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DORHREIZ 2 x 10° pfu/ml 725720 DL EoE =iy
OFER LY, EFE—F L —IZ SPREAL /7077
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