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: 25 [°C]

A

A0,

x 100 (%)W




35

INTEELUEEMDIBER SUHUAIXT T S8 FE

RO RER TNT o,
\ / NO, \ /
L OZN—Q' NHCH,CONH < - O2N CHs
NO> NO>
FEICEEIELE-TNTEUYME
/ TNT TNP-T YV DNP-J1)> DNP-EFEL \
SHEUEEY (2, 4, 6-Trinitrophenyl (2, 4-Dinitrophenyl (2, 4-Dinitrophenyl
glycine) glycine) acetic acid )
— O LEE
NO, NO, NG
s OZNQNHCHchOH > OZN—@—NHCHZCOOH> OZN@CHQCOOH
NO,
\ﬁ\*(”,\,,i.?f 3.0 x 107 2.0 x 107 10 x 107/
<

miEEOBRMMERXR



B A ICRKHTNT DA TE 5

RU
oded  EEILTNTEELULEY:

400

] DNP-EFE: (FUKIZx 9 HBMNMERSS) _ 0 ppt TNT: 349 RU
— 10 ppt TNT: 341 RU
300 - 50 ppt TNT: 324 RU

— 100 ppt TNT: 289 RU

250 =

200 =

Response

150 =
— 1 ppb TNT: 13 RU
100 =
50 =

0 -

P& 0 % 1w w0 a0 me w0 w0 aw
- REREEE: Biacore EISPRtUH AT LA Time (&)
- 4K : 250 ng/ml FAITNTE/O—F JLiRik
- JRiR: 60 pl/min, JEE: 25 °C

- S 1\ TJ7—: PBST
(100 mM Phosphate Buffered Saline, 150 mM NaCl,0.05 %(v/v) Tween 20, pH 7.2)

- AUFaR— a3 B 15 MR LLE

- UMz 2: 300 ul (5 min)

Y Mizuta, et al., Biosensors and Bioelectronics, Vol.24, pp.191-197 (2008)
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S5 60 SD <3 %
O 100 ppt

q%3 n

g 40 - 220 ppt
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M

O | Lo vl | Lo vl | L
10° 10° 10° 10%

TNT Concentration (ppt)

Y Mizuta, et al., Biosensors and Bioelectronics, Vol.24, pp.191-197 (2008)
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® 0
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e 2
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O Hol O O

G6 cystamine core dendrimer ? o? o?\o?
SAMd)ﬁ/thZ o SAL L S

£ 5 S f £ o8
oy g o TEMEME
f Moffi.?H ?????

1) G6 dendron thiol TNT *E

‘3 ‘3 ‘3 ? ‘3 ‘3 1)0t41\/IfED3CO/H(31;MNHS atrt forl h 11, q:%
2) 10 mM 2,4-DNP-acetic /l ﬁ
Z)E(g)rr;lg/lrfhlq\/ICHat r.t. acid NHS ester at r.t. for2 h
3) 50 mM L-cystein
S S S S S S ttf 05h

[ Gold thin laver I F Idy hl.n.lanr G 1d thin mg;

#/7
Y. Mizuta, et al., Sensors and Materials, Vol. 22, No. 4, pp.193-200 (2010)
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monomer —p» MES 1m mol
CuBr, 10p mol o NmCy:
catalyst —>[ PMDETA 21 mol
. ascorbic acid 1p mol
reducing agent —

in DMF
degassed with vacuum for 90min

=§o "
—_ !
o Z\ .
2

Cut Cu?'Br CuBr

Br Br Br

Fam AV 0 ° 0 : e
o] Q tart Polymerization | o Q | Progress of Polymerlzatlonlo

) ) —

1mM Reaction Solution

Bis[2-(2-bromo at 40°C for 30 min

isobutyryloxy)

undecyl] disulfide

in ethanol at 18°C

for24 h E S

O,N H
OZNQNH ON | Immobilize |10
OgNQ TNT Analog
(———
NO: 0.1 M NHS

9 0.4 M EDC
/‘\”@N o for 60 min
O,N 10mM DNP-Hdrz

in DMF at R.T.
NO2 for 60 min

02 o
O;N NSNHNH
H H
DNP-Hdrz (TNT analog)

R. Yatabe, et al., Sensors, 13, 9294-9304 (2013)
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100
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S - -
| 1

Bound percentage ( % )

[\
)
1

0 | I | I | |
0.01 0.1 1 10 100 1000 10000

TNT concentration (pg/ml [ppt])

R. Yatabe, et al., Sensors, 13, 9294-9304 (2013)
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d » d »

A423—73\)L (30 8)
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A423—\)L (30 s)
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{ ~ A ~ \ A ~ va’
T TNTHUER (TNTHLE) A TNTELUME 2o TNT
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2000 ——m™M8MmMm —4————+—7———++—+7—
25 pg/ml anti TNT antibody 0 (HBS) or TNT solution
| | - >
=)
R~ (b) ~—— 0,10, 100 ppt
21000 B o ppb
- . " 10ees
-—=—10 ng/ml 100 ppb
0 — 100 ng/ml ‘\[F |
| A A A A | A A A A | A A A A | A
0 50 100 150

Time (s)
T. Onodera, et al., Sensors and Materials, Vol. 23, pp.38-52 (2011)
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Displacement Ratio (%
D
-
I
|

ol _
| | | | I

10° 102 10" 10° 10" 10* 10°

TNT Concentration (ppb)(ng ml'l)

SD (%) at 1 ng/ml (ppb) 3 SDs (%)  LOD (ng/ml) (ppb)

DNP—gly 0.9 2.7 0.4
DNP—gly (3 chips) 1.8 2.9 0.9

T. Onodera, et al., Sensors and Materials, Vol. 23, pp.38-52 (2011)



100

DNP-glycine
/PEG6-COOH
aromatic dialkanethiol

Limit of detectlon 1.2 ppb
1 K, =2.24x 10°

80 -

60 - DNP-OVA

/16-mercaptohexadecanoic acid

Limit of detectlon 6.6 ppb

40 L K, = 1.88x10’

Response (%)

DNP-KLH
/16-mercaptohexadecanoic acid

| Limit of detectlon 7.7 ppb
K, =1. 02x10"

20 -

0 H——%—

10°  10* 10" 10° 10" 107
Concentration of TNT (ppb)

M. Yasuura, et al., Sensors and Materials, Vol. 23, pp.21-37 (2011)
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2000 | I I I I | I T T T | T T T T | T
25 pg/ml anti TNT antibodly O (HBS) or TNT solutiom
| | - >
2
S NS T 0, 10, 100 ppt
81000 o A 1 pob
& | 10 ppb
ks |
-—-—10 ng/ml 100 ppb
0 — 100 ng/ml )
! A A ! | A ) A A | A A | 1 | A
0 50 100 150
Time (s)

T. Onodera, et al., Sensors and Materials, Vol. 23, pp.38-52 (2011)
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S 800F . S 140t

O i (D)

& 600 . &

%) I P y 120+

% 5

R 400~ i =

= - P =< 100

“ 200F - ~
[ _*_’T/T ! 1 L | 0 ! ! !
10* 107 102 107" 10° 10' 10> 10° 10* 103 102 107! 10°

TNT Concentration (ppb)(ng ml'l) TNT Concentration (ppb)(ng ml '1)

T. Onodera, et al., Sensors and Materials, Vol. 23, pp.38-52 (2011)
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| |
flow of TNP solution

buffer solution without TNP

flow rate : 20 u I/min ]

0.4 ! | Il
- flow of antibody solution
= 031
O
v—d =
N
< 0.2F
=
n N
=2
o 0.11-
< ----1ppb
i ----10 ppb
0 —-—100 ppb
B —--—1000 ppb
| ! | !
0 200

Time (s)

iR
FTNP-gly-KLHRY Z0—5 )L
iR

SAM:
16-mercaptohexadecanoic acid

BEME:
TNP-BSA

T. Onodera, J. Liang, K. Miyahara, K. Matsumoto, N. Miura, T. Imato and K. Toko: “Highly Ssensitive
Detection of Explosive Molecules Using SPR Sensor”, Technical Digest of The 10th International Meeting on
Chemical Sensors (Chemical Sonsors, Vol.20 supplement B), pp.100-101 (2004)
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Wioer o Extraction of explosives
P _ Wiping (5 s) from wiper in syringe (30 s)

A T

i
INGLE USE ONLY W wirzo

Measurement by
displacement
method (20 s)

Injection into SPR
sensor system (5 s)
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Wexyl alcohol

Hexyl acetate

OHC \/k/\)\

Citral

Benzaldehyde Flfral
(BZ) (FF)

Methyl Ethyl
anthranirate crotonate

( MA)

Y —undecalactone
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CHO
4 §HO ;HO § |
~ C: Q
NH © NH © NH ©
Hﬁ[ HEJ HE! o !
0] O O ]
O O ©
Q Q 9 4-carboxy-Benzaldehyde
‘O \O ‘O
5 5 5
\) \ \)
9 o Q CHO
Q Q @ Q @ Q
(CHp)s (CH2)dCH2)s (CH2)iCHz2)s (CH2)s Benzaldehyde
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HUAEREE 250 ppb ErDIRERE: 300 ng/mL (ppb)

End L L BRI L BN LA I LU B Ll B L B L
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