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&l
(&) Iﬂll&ﬁ] Cyanogen chloride (CK) Hydrogen cyanide (AC) Arsine (SA)
CNCI HCN AsH,
3><10° mg/m? 9><10° mg/m? 5><10% mg/m?
LCtsy: 11,000 mg min/m? 4,500 mg min/m? 5,000 mg min/m’
FIEIE Bt BNl
(B) ZR A
Phosgene (CQG) Chlorine (CL) Chloropicrin (PS)
COCl, Cl, CNO,Cl;

6><10% mg/m?
LCt o 3,200 mg min/m?

1.9<107 mg/m?
19,000 mg min/m?

1.7><10° mg/m?
2,000 mg min/m’

1 R 1% RN 1%
(C) MR H R
Sarin (GB) Tabun (GA) O Soman (GD) VX
I
0 Q CH,—P—F W _CH(CHy),
—p—F C,H;0P -CN OCHC(CH, CH;—P —SCH,CH,N _
33
OCH(CHS,), N(CH,), CH, OC,H; CH(CH,),
23,000 mg/m? 560 mg/m? 2,000 mg/m? 1.6 mg/m3
LCt o: 150 mg min/m? 300 mg min/m? 60 m min/m? 40 m min/m?
i st i i




EFHIDEE EHEE (2)

(D) —
Mustard gas (HD) Lewisite 1 (L1) Nitrogen mustard
(CICH,CH,),S CICH=CHAsCL, HN-1 (ClCHzCHz)ZNCZHS
600 mg/m? 4,500 mg/m? HN-2  (CICH,CH,),NCH;
LCts,: 1,500 mg min/m3 1,500 mg min/m?
B Bt HN-3  (CICH,CH,);N
130 1,100 mg/m?
1,500 3,000 mg min/m?3
ENTE
(E) < L » &%l
Diphenylchloroarsine (DA) Diphenylcyanoarsine (DC)
@ AsCl 0.68 mg/m? @>ASCN 2.8 mg/m?
@ LCt,: 15,000 mg min/m? @ 10,000 mg min/m3
BNzntE ENzntE
(F)

2-Chloroacetophenone (CN)

@COCH2C1

0-Chlorobenzylidene
malononitrile (CS)

@—CH C(CN),
34 mg/m3

3 0.71 mg/m3
B 0 e mn/m 61,000 mg min/m?

BNshi%

O Capsaicine (OC)
H
O

13,000 mg min/m’
BNzhts
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Al At & S HTRTHETE

TG R A BIEAE S HEREHE S
K= % & A5 7R {eZE&l K& VA
COocCl, =g X X X LC-MS
EFIIES (TW7° )
HCN =g X HS-GC HS-GC
EIES
CNCl/ =g X X x
AH, RENES
AR IMS Tenax / GC-MS GC-MS | der. GC-MS X der. GC-MS | LC-MS
LC-MS LC-MS GC-MS
(ChE)
HD IMS Tenax / GC-MS GC-MS | der. GC-MS X der. GC-MS | LC-MS
LC-MS LC-MS (Hb)
HN IMS Tenax / GC-MS GC-MS | der. GC-MS der. GC-MS
LC-MS LC-MS
L1 IMS Dithiol / der. GC- GC-MS | der. GC-MS X der. GC-MS
MS LC-MS
{ L& | APCI-MS | Thiol/ der. GC-MS | GC-MS | LC-ICP/MS X LC-ICP/MS
Al LC-MS LC-MS
#REH® | APCI-MS | Tenax / GC-MS GC-MS




ERECFARIORERES

B g EALY e
<«— CH,Cl, HCIO, — |
«— Water
pH5~6 o ok
pH 5~6 ”Hig
LC-MS CHCL =
(R Y—=24) =1
=%
INDG A —H —
JH1E
L ChE
* \ 4
S ¢ LC-MS
ﬁEO)EIEHﬂ ;Eﬁﬂﬁ E%ﬁﬁ"ft
GC-MS, GC-AED GC-MS LC-MS 2 FHH R
A PR 2% (D &I BA

w HP-5ms (0.25 mm > 30 m, thickness 0.25 pm)
40 (1 min) - 20 /min— 290 (5 min)

AL He 0.7 ml/min ,Inj. temp. 250 , Split 50:1
(FZ7 k) MS scan m/z 40~320

electron ionization (EI, 70 eV, 60 pA)
methane chemical ionization (CI) positive, negative



Abundance

GA Injection: 250 ng (L1: 1.0 pg)
GB 6.2 min HD
3.5 min GD “— 6.6 min
4.8 min l lJ_HNl lHN3 '
I A | 1
L1
5.8 min
DA DC
L2 11.5min| | 11.7 min
L 7.4 min l l
l V.
pivp 1EPO
TMPO 5.7 min 2 mi DEA
DMMléL6 min 7.0 min
4.1 min l
. |
CS
CN D.2 min
7.8 mi OC

14.1 min

|

Retention Time (min)

SERIEHEAT 10 (2005) 49 — 61
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o
| Sarin T, ,: 24 hr [
CH,—P—OCH(CHy), ————— CH;~P—OCH(CHy),

F 5 on  IMPA
maE
o0  BofEE T
L T2 82 cH—p— ocH—C(CH,) |
CH, I|> OCH —C(CH;);, —> > | 5 — CH3—1|> —OH
F CH, Soman OH CH; PMPA OH
MPA
| T, 428 hr ﬁ
CH;—P —OC,Hy » CH—p—OCH
| | TP T THESM
SCHZCHzN(IP)z OH EMPA BE
VX T
o)
CHy\ ||

O OH- _
CH, [ / - /N 1|3 —OC,H; \ o
/N_T_OQHS OH HO—|1|3—OH
‘o H\A (||) |
Tabun OH

T,,: 8.5 hr Phosphoric acid



U 5 ATRID MK f#

S  CHCHC /CH\C . CH,CH,OH ) /CHé(;IHon S /CH,CH,OH
— S E—— —» S ——  — ) —>
N\ CH,cH,cl  CI \CH2CH2C1 \ CH,CH,CI ' S\CH/ \CHZCHon
2 Thiodiglycol
Mustard gas (TDQG)
Nitrogen mustard CH
/CHZCHZCI J Y /CHzCHon /CH,CH,OH
— +
R—N — R— —CH, —» R_N\ ‘CT R_N\—/CHz —
\CH CH,CI o CH,CH,CI CH,CH,CI CH,  CH,CH,0H
EREME RN
EH [i mE \CHzCHZOH
3;‘ k3 et _
X Ethanolamine
R
s H,0 ,OH g
CICH=CH — AN T T CICH=CH — AL T CICH=CH — As=0
. . 2-Chl invl OH Z-ChIOI'OViIlYI
Lewisite 1 a;sengligzlc:r% arsinic oxide
(CVAA) (CVLAO)
2-Chlorovinyl |OH
arsinic acid” CICH=CH — As=0 | clch=CcH— As-0] . (CVAO)
(CVAOA) |

OH



L2 FI 2 YD tert-Butyldimethylsilyl 35841k
FlS - REREE. BUNEERRY ML, BE—Y HREE. BREM

Aqueous ~ Dry up 60°C, 1 hr 5 » GC-MS
fraction A T | njection
MTBSTFAS0 uL  CFy—C —N—Si——
CH,CN 50 puL |
0 O CH,
I I
CH3—1|>—OH > CH —ll’—o—sl—l—
OR RMPA OR " RMPA-TBDMS
(I? 0
e I
CH, 1|> OH ~ =P —o—sl—l— GC-MS 5> #T el &
OH | GC-MS S Hr A rlHE O |
MPA _gl _ MPA-(TBDMS),
S TDG A( ,\/ - M-
HO OH > —Sl— O—Sl—
. TDG (TBDMS),
|
/*’I\K/\ ’ A(s /\/I\/\o s%
HO OH : :

Ethanolamine Ethanolamine- (TBDMS)2
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6 7
EMPA-TBDMS

HP-5ms (0.25 mm > 30 m, 0.25 pum thick)

90 (1 min)—20 /min—290

He 0.64 mL/min, Split 30:1, 200

MS: 40~550 electron ionization (70 eV, 60 nA)
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— Gram (+) RIEE (BEF)

— Gram (-) RRA M, T35, HBRKE o
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HN . .
R Saxitoxin
o) N
NH, )
1 M.W.: 299
N Lj/ polar
OH Na* channel blocker
AN
OH
Rici A chain heterodimer
cin . A chain: 267 amino acids, 1 oligosugar
bin‘é‘fgén;te ribonuclease
Galactose b B cahin: 262 amino acids, 2 oligosugars

binding site galactose binding lectin

M.W.: about 65,000

Botulinum toxin B chain
Heavy chain Cysteinegop
N Staphylococcal
S enterotoxin B
Light chain
_ monomer

heterodimer 239 amino acids, M.W.: 27.5 kDa

Heavy chain: 100-1'<D2? ‘ super antigen
‘ receptor binding domain (binding to MHC molecule and

Light chain: 50-kDa cross-link to VP chain)

Zn"™" endopeptidase



AEER) OHHE

i

) (8
RIS - HRRE
— R —AF R

e Lateral Flow Immunoassay
S 7R ELISA i% (LOD: 7 ng/mL)
s NMFEIY—
- H{LFHRE (PAGE, LC, CE)

JREFEE
—~ 7 =/ S - MERREMAZR (FFEZRIIZA T8
— £{ZFHRE (Western blotting)
— EMERIZE (ribonuclease)
— E#¥MS (LC-ESI-MS, MALDI-TOF-MS)
— JHIERTF F LC-MS

O URIEFERZZILETREMEICERE : Fifs. ERAOEL



S

S-

AGE

ST 10% KYFHyLrsr &Pa) 1 2 3 4 5 6 7 8 9 1011
0.1% SDS, 0.3 M Tris-HCI (pH 8.8)
BRI 4% IEa
0.1%SDS, 0.13 M Tris-HCI (pH 6.8) 100 RCA,;,
0.1% SDS, 25 mM Tris 75 130 kDa
192 mM 50 | —> ——
0.1% CBB,10%  ,30% Ricin
80 ,10 minin 37 60 kDa
Lane 25
1, 6, 11
2 5 Ricin 1,2.5,5,10 pg (kDa)
7 10 RCAp, 1,2.5,5 ug 150
100
75 - -
RCAy : > A, B chain A’, B’ chain
Ricinus communis agglutinin 37 30 33 kDa 30 33 kDa
kodRICERSNSLIFY = — —
) O UIZEERIZ R e — —
(A’ B,)z 25 -— - _—

SEREERT 11 2006) 131—8

RAnHE

2-ME



S ODEEDT

LC: Zorbax SB C18 300A (150 >< 0.5 mm, 5 um),
elution by 2.0% (2 min) to 80% CH;CN in 0.1%
HCOOH aq by 20 min, 20 pL/min, 40
0.5 puL injection

MS1: Trap, m/z 80~1800, positive,
electrospray ionization (capillary +3.5 kV,
nebulizer N, 20 psi, dry gas N, 8.0 L/min 300

MS2: MALDI-TOF-MS, linear, positive,

m/z 2,000~100,000, accelerating 25 kV, delayed
extraction 750 nsec, matrix: 5.0 mg/mL sinapinic
acid (CH;CN-aq 1:3))

DFAFHTE
=SS FERBTOSERIE

o

)

1001 15229

0" MALDI-TOF-MS

80+

[M+H]*
62593.7

]
o

% Intensity
h &
o o

[M+2H] 2+ 250 ug/ mL

31765.0 !

\

46000 64000
Mass (m/z)

Al ()
28000 100000

82000

025 =

I8Rard

0 -

LOD: 20 pg/mL
E—9 5 fZREIE
LC

------------------------------------------------------

MEATO, REEATO

| ESI-MS

iceasn

T

i) ) [ =0

SERFEHET 11 (2006) 131—8



Toxin®D 77 F=E & MSH R EE

PERDRFEFZ DR
MW 100 1,000 10,000 100,000
Alkaloid, amine . .
steroid polyether peptide protein
GC-MS MALDI-TOF-MS
HEEE, FEHKE HERNKE - 80F
‘ LC-MS K
APCI ESI (gffi1#4>)
ME L L TELEH ¥5i3 4k
monoisotopic ion S-S #ES DR
fragmentation relative molecular mass
MSOABEORE 00020 AMAORE
JHIEL TR R {E

@ rrnnannnnns EAMHESE

CDIEYDAF IS



) 2 2 DHEY) LC-MS
Ricin, trypsin digest denatured

reduced alkylated:
5.2 M Guanidine-HCI, 0.25% DTT, ESI-MS Z

0.6% ICH,COOH, pH 8.5, 2.5 hr, room temp. ... AFA T ORER
5.0 pg/mL Trypsin, pH 8.1,37 ,24 hr

3 617.3
[M+2H]**

LC: Zorbax SB C18 300A f
(150 >< 0.5 mm, 5um), : [M+H] '
elution by 1.0% to 71% CH,;CN 1233.4
in 0.05 % CF,COOH aq by 105 min, e e
10 uL/min, 40 , 1 pL injection
MS: Trap, m/z 80~1,800, positive,
electrospray ionization (capillary B chain 9225

+3.0 kV,nebulizer N, 20 psi, dry gas Ile Leu-Ser-Cys-Gly-Pro Ala-Ser-Ser-Gly-GIn-Arg

N, 5.0 L/min, 300 ) ‘
RIFRDI—Hoouy

illary LC : E— S o~
Capillary LC : E—7 2 f#8EE 1 MS/MS y10
“j:_: LC 2.5 mg/mL . bS a8
' o8- y6 y7 y8
V3 "4 s

y9

15+ ' 34 351 w203

] o

5 22 b3, T | Y5

.: B.;._Jl I.1J ..11.._[ | ll b _ il i

0 &0 &0 70 Time [min] 200 00 400 500 £00 700 800 B0 1000

J. Health Sci. 51 (2005) 519—25



Inten=.

1)< oM iEIEY LC-MS

i LC B2 A3 B5
- Ad AR
- A2l TG

2”_: B3 B4 A6

- APS
: Bl | A1

peptide observed calculated Sequence

Al 416.7 831.4 32 LTTGADVR 39
A3 537.8 1073.6 40 HEIPVLPNR 48
A2 448.7 895.5
A7 820.3 1638.8
A4 586.8 1171.5
A6 864.9 1727.9
AS 1130.0 2258.2 214 LSTAIQESNQGAFASPIQLQR 234
B4 467.2 932.3 17 NGLCVDVR 24
BS 793.3 1584.8 28 FHNGNAIQLWPCK 40
B3 648.2 1294.6 188 DNCLTSDSNIR 198
B2 617.3 1232.6 204 ILSCGPASSGQR 215
B6 931.4 1861.0 220 NDGTILNLYSGLVLDVR 236
B1 359.2 716.4 237 ASDPSLK 243




A4 IJLADAEE
wE

KT
&S ®

’r ,> 7 )l/ I “/'U" Herpesviridae Adenoviridae Papovaviridae  Parvoviridae

DNA VIRUSES

RN\

TR

Paramyxoviridae rthomyxoviridae Coronaviridae Arenaviridae Retroviridae

Z‘\ @
@ & Orbivirus
7|_\ J;I Reoviridae Picornaviridae Rhabdoviridae Togaviridae Bunyaviridae
—_— = — ~
100 nm Arboviruses

& = y
RNA VIRUSES ﬁﬁ?h T S 7 3



TR FhaXEFMEIZR L
F;ﬁ@@%@z 3 HeE 33&

Bel - [ AT I

Hel - # B8  (GRB)

RN

RARICERELE
BrElin/R. BIEEF. BERF
YA DA VEEICK DT

(a) REMRL : 2EDHME () EEATLS, ) HHEH PAZG
BREAEBET D, O EWMBRRMNIEES, (d)EE AT ki
EHREATR L., MEREREEEs ST YBESh D, Sk % b O s @

(e) FTMIBA D AEI-H L LVEARET 5, ()BEFAED % : ﬁ—*,«k &)
BARRT 5. @KBIHNRBTS. AETHEE ( e ' 5
bAIBFABREEh 3, ¢ L s

A RIE Log \ s A
&3 . 5Ha 8,000-50,000 | A
e~ 07 7—2ICRYATFh, @ |
) D NERICHE, FRF I
E €4 VTV UYRRIER b I
EiE  TRE#E. F7/—£. BE s
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LY

EMILFRIDEE

VT2 (ESRE: 9 x 10°mgm®)
—  LCtsy: 4,500 mg - min/m3, 1~2 min, FEIRFAE (FEES - FARRES
RAT Y (E%E: 6 x 106 mgm?® )
LCts: 3,200 mg - min/m’, ${ hr, FH#R&IERIR CAEERHFIZLL)
H1) Y ($E%E : 23,000 mg/m® )
—  LCtsy: 150 mg - min/m3, # min (aging #{ hr) , #HEEZEREF (ZFREY - XL LEEFZ)
VX (#B%E : 1.6 mg/m?)
—  LCtsy: 40 mg - min/m?, # min (aging &) , #FEZREF (7 FAEY - XL LFEEFZh)
YABRA—FHR (ESRE : 600 mg/m®)
LCts: 1,500 mg - min/m3, # hr, UbA CAEERICHEL)

BRI FOKREGRERB

~ #¥OcHE{E: 30 ug/E b, Fbr, HIELES (BEMHEL)
)y

— LDsy: 3 ug/kg, 18~26 hr, #ifaE Ca\ERICGEL, 77 F 2 - fUlliF/ARATRENE)
RV XREH

— LDy 1 ng/kg, 1~5day, ##EEH (FFIRFER HMEF&ER)

KARE

— 10~100 B F/ATHIE, 1~4week (THFY - I 1 ILRAFEIED)

2 V.

— 100~1,000 HA/RA THIE, 2~3day (EFFR)

RIEE

—  8,000~50,000 3R A THIE, 3~S5day (FEFKIFZ)



{EEZTAOXNLICHEITLEERDEDEAM - HFE

t¥1)T1-F1y)

T O THRIMNEDLN =2

BRIGRH

v
b= 2 ML

PSESPIET
LEEE

AT

BILDHLE



RIGRAZBRSNDRE
1 min
10 min

. T ORIEL
— LFH - £YEFR : BERED 1/100~1/1000
- 4R - #lE : BEBERED 10 5~1/10
- FEELE - BREERSE
— EFH - BIFERED 1/10000 LLF
— £ BREBIERED 1/10 LI'F

ABDFEIRE : 8 L/min




EMEFEFROIT AV ILHEERE
ELZ = 7 min (1,500 L/min) S mL
- HEE: 4,500 mg/m3 (3,700 ppm) 200 pmol/m?
e RRHF>: 3,200 mg/m® (720 ppm) 30 pmol/m?
e H1)2: 150 mg/m? (24 ppm) 6 ><107 /100 mL 3 “— 1 pmol/m3
J YA9-F H A : 1,500 mg/m3 (210 PPM) . 1012 /100 mL 10 pmol/m?
T U 20 mg/m? > 4 mg/mL = — 70 pmol/mL
« RYYXRAEFEFR : 7 pg/m’ > 1.4 pg/mL 10 fmol/mL
e XKARTE : 100 HF/m3 (10 pg/m3) > 20 /mL 2 pg/mL
e« NXF: 1000 FF/mM3 (10 ng/m3) — 200 /mL 2 ng/mL
. BRMEE : 100,000 #B/m® (1mgm’) — 20,000 /mb 200 ng/ml

Ey 2><10DNA/100 pL. . —

2><105 /100 pL

Ot=Hl - £WEFRIL. 1 min RALGEEOFHBREEELT S
OMiE - V4 ILRIE, 10min RALIGEDBREEEZEZZAD



Military

Trigger —— Collection —— Identification
2 R L7 P ‘

RMFEHR (L

—H—&5K)

™
s frrmal. -

Immunoassay

LLNL BAMS

Zrmtrrvy -aRy b
Impaction



EMILFRIDIRIZIRE - FE
BB REL

- HMERRE (BHROEELGESE) . T8 (. 1E)

~ mEER (EE. K- UbA. HEX -8R, REFE - &)
B

- RW(7—FV bk, Z0=Z0, 2F. HILLWFLE)

— RHEER (hEkE. ﬁ% rIRSE. EAR)

Trigger — i=F@F&RF. Particle counter

— FOMRRUR, L—F—HIEART kL

T4V T — HREER. ERREME

— BioWatch, PROTECT CK[E)

WIGEREA - FEORE. BFLMEBORTE (V—=279)

— YEZFE : PID. FPD. IMS. {EZFt oY —. flow cytometry (fHEH)

— EERIG : AARME. RAK, 29000 777, &8 - BEBRERE (ME. 2
A) . ATPEMFIL

— T7I74Z=T 14— :SAW, REEE - BARMNMIR). N1 A H—
— Ak BREE

HiZEE — FIOHTEL

- A3k ARY KL : GC, MS, IR, Raman (JRIEE 3 CaDPA)
— SDFHEYZF . DNA hybridization (Y7V414 PCR)



(1995-)

Level A
Level C

Ion mobility spectrometer, Flame photometric detector
Surface acoustic wavelength detector

GC-MS

HD



IRIGIRANITDEREEE

- RHEBE

- BRRELERESTFIMALEERE
- IEFEM

~ ¥R, BABTEE (false positive)
- IBE

~ FREH, VTILEA L
. RIEME

- iz, BE
- BZREH

— dLEER

EE L]

EHEE - BERRIK NL— FATBER




Draeger Safety 7 A& E
{LZRIRK[DRA., IEEHS

74 05 &E sub mg/m?

OO 0-90 430
HOHO%O’%O

Nerve gas (for phosphoric ester)
HEARDBER., I VIRTS—EHETEERBINF SN, HERELFEBIZLES,
Mustard gas (for thioether)
IBILER, Yy OOT7 IV ERIGLT. BRIZHE S,
Lewisite 1 (for organic arsenic compounds and Arsine)
BRI E L RIS L TASH, AADNER L., BREOR/IKBHEALERIELTREDOEIADA FEG D,
Nitrogen mustard (for B HIEE M EZRILEMA)
ERBOIAVILERT TN DLERIGLT, mERIZES,
Hydrogen cyanide (for hydrocyanic acid)
IBIEKERERIGLTHC | Z5E L. fERE (AFILLY F) BFRBIZES,
Cyanogen chloride (for cyanogen chloride)

EVOURELERIGLTIILIAOVOSTILTE REERL. NILEY—ILRELERICLTEYRIZE S,

CG (for phosgene)
p-DAFIRUATILTER, PT7xZITIVERIGLT, BRENERELD,
CL (for chlorine)

3,3,55-T S AFIRUOOUERIG LT, BREBIXRMKEBIZES,



GB
GD
GA
VX
HD
L1
HN?2
AC
CK
CG
CL

Drager Safety 1 A {REE

PE tube
PE tube
PE tube
PE tube
TE tube
OAA tube
OBA tube
HC tube
CC tube
CG tube
CL tube

LOD 0.002 mg/m?
LOD 0.02 mg/ m?
LOD 0.5 mg/ m?
LOD 2 mg/m?
LOD 2 mg/ m?
LOD 4 mg/ m?
LOD 10 mg/ m?
LOD 0.3 mg/ m?
LOD 0.8 mg/ m?
LOD 0.4 mg/ m?
LOD 1.5 mg/ m?

PE tubef514: DDVP, methomyl
TE tubef&T%: 2-CEES, 1,4-Tioxane;
PE tube #FZ1%: GD in CO, gas

5% 5— 6 min
& 5 — 6 min
5% 5— 6 min
& 5 — 6 min
2 2 min
02 2 min
IH& 1 min
5% 1 min
&% 3 min
5% 1 min
IH& 1 min

BRIFEM. BEEN

HETIEZE 56 (2007) 355 — 362



Nerve gas: 0.02 mg/m?

RICIEER

- BIKIKOF DR, BIG

H 3 OTRMRE

Mustard gas: 0.4 mg/m?

(FPD)

KEHARHD—FY Y OPE

GV mode:
phosphorus
SEe s g H mode:
Proengin (France) Sulfur
Trimethyl | 2-mercap 2-Chloroethyl
agent GB GD GA VX HD L1 AC DMMP phosphate | toethanol ethylsulfide
mode GV GV GV GV H ) (-) GV GV H H
0.5~100 | 1~200 f8h 5~10 38 1000 20 20
vapor = vapor vapor
mg/m? | mg/m3 P mg/m3 | mg/m? | mg/m3 P mg/m3 P mg/m3
o} o
CH;— Ll—OCH3 CH,0 — ||3|—OCH3
A 5 'Y E N
(l)CH3 DMMP O|CH3 Trimethylphosphate % B% 'lﬂi % B’ﬂl— 'HE

HS-CH,CH,OH
2-Mercaptoethanol

2-Chloroethylethylsulfide

Sens. Actuat. B 108 (2005) 193 — 7




.....

T Chemsentry
BAE Systems (USA)
v | T\ 19cm >< 12 cm > 6.5 cm
| \—b ” 0.84 kg

' " REEELD WE - 1EIREL
GB NERVE LOD 30 mg/m’ SZ 12 sec EIF235 sec
GD NERVE LOD 50 mg/ m? 12 s€c 517 234 sec
GA NERVE ' LOD 100 mg/ m? eZ 13 sec 517 230 sec
HD BL LOD 38 mg/ m? IS% 8 sec 81% 236 sec
L1 NERVE LOD 284 mg/ m? & 1109 sec 1E1% 272sec

BL 56,700 mg/ m3 IS& 13 sec 1E1% 394 sec
AC BLOOD LOD 28 mg/ m? in% 10@.sec 1% 19 sec
CK BLOOD LOD 944 mg/ m’ IS% 133 sec 181% 27 sec
GC BLOOD LOD 340 mg/ m?® &% 19 sec
CL false negartive
NERVE {514

Mecthanol, Ethanol, n-Propanol, 2-Butanol, t-Butyl alcohol, Ethyl acetate, 1,4-Dioxane, Acetonitrile, Acetaldehyde
N,N-Dimethylformamide, Pyridine

BL fak514%

Dichloromethane, 1,2-Dichlorocthane, Chlorobenzene

BLOOD &%

Ammonia, Acetaldehyde
Confidential Check
t-Butyl alcohol, Acetone, Diethylether, Diethylamine, N,N-Dimethylformamide, Pyridine

&bmE

SHETIEF 54 (2005) 83 — 8



A A e MEs (PID)
AR E R RAICR

An optical system using
Ultraviolet lamp to breakdown
vapors and gases for
measurement

Current is measured
| and concentration is
| displayed on the
meter.

PPbRAE

100.0

Gas enters the

It is now
instrument onized' Charged gas ions
flow to charged
; plates in the
It passes by sensor and
the UV lamp current is produced
PAL Quetame (TTQ AN
ANLSARY LJJ NAASI TN \U Uﬂ}
Agent | BG GB GB GD HD CK
Value 130 | 350 400 ( 11,600 | 180 200 | 130 140 150
(ppb)
Air Vapor 4,000 Vapor Vapor 80
mg/m3 mg/m3

JEFRERY




Fourier-Transform Infra-Red Spectrometry (FT-IR)

Industrial Gas monitor I1GA-1700 Multicomponent gas analyzer
GASMET DX-4000 (Temet, Finland)

(MIDAC, USA)

- -_.[:-.ﬂ-i-uk;. R e,

Mustard gas 4,000 mg/m3

EoECoEEE
288FE8RS2 |

After subtraction of H,0O, CO,

I
| !
.il'” q

1]
' mﬂmw;—\wh-ﬂ" e =¥ I.r".,.."‘ln-.-'l”\ |
|
e £ £ E 1 150 Y
Rrkancs | Hermmtar * Gnry T BERELL
[T Barrtizes

LOD: 10 mg/m3



Gas Chromatography-Mass Spectrometry (GC-MS)

4 Hapsite
' | (INFICON)

BIRTE. REEM. CEELD

e Air Sample: GB, GD 1 mg/m3, GA 3 mg/m3, HD 0.5 mg/m3
Microtrap: Tenax TA 15 mg. 1 min at r.t., raising to 280 for 11 sec with 2.5 ml N,/min
GC:SPB-1 (0.32 mm X 30 m, thickness 1 pm), 3.0 ml N,/min
60 (2min) - 120 (B0 /min) — 180 (15/min, 2 min)
MS: El, 45~260 m/z, EI 70 eV, 300 pnA, 0.84 sec/scan

% 126
GB
GB lI HD 99 GD
125
GD [
| ,' 6 82
. 81
GA |
- . 100 200 M2 100 200 miz
- 109
._ G A 111 HD
[ | 0
IS \ ! 133
_ | \ | \ 106 =
. . 117 158
| | M 6373 160

N
LOD: GB 0.2 pg/m3 (M/z 99), GD 0.5 pg/m3 (m/z 126),
GA 8 pg/m? (m/z 70), HD 0.3 pg/m? (m/z 109)

Forensic Toxicol. 24 (2006) 17 — 22



Ion Mobility Spectrometer (IMS)
A4 e YYVIETIUVEEE | aLvs—

I I
it e | '
AFAR , I
- 5 M I | |
I I
- A I |
/ | A UBE A : Y4070y y—
B #RIR
=5 ¥ ] : o » >
ARTRE R K1) 2 |~ fEg TN—TFvy—TJUyk
(IMStJL)
IMS
o oo (B1) > 0.1 mg/m3)
E axn|
{1 =m|
.|§
e OOf
H
& =op
Ot - . . . \ . . . ; - - -
1] 2 [} ] = 0 12 14 15 1= i | = el !

K17 FEFRE (ms)



IMS &= E0135

RE A—H— 4 X 4> | F—s8 | #iE 1= &Rl
it ~ b 2 oH— H
SABRE Smiths | 33 %<10.5 > 63Ni ) =7 ) 135=1 & i
4000 Detection | 11.5cm, 3.2 kg | 15 mCi AR I 5E B4R
LCD Smiths | 18 ><11.5% a0+ | NH, | ¥—7J ) FRAAY
3.9E Detection | 4.5cm, 545 ¢ WE N9y [ B 28I 7E
Chem | Environics | 23 ><10 x< 241Am -) -) SCC Aspiration
Pro100 0.Y. 55cm,800¢g | 160 pCi 16 cell
M90 Environics | 28><10.5% 24 Am -) ) SCC Aspiration
D1-C 0.Y. 28 cm, 4.7 kg | 160 pCi 6 cell




IMS =35 1
S DLEH - TICKRE

SABRE 4000 ‘
Smiths Detection (Canada)

33cm >< 10.5¢cm < 11.5cm
3.2kg

Ni%: 15 mCi
Calibrant

. $#eZn— 2 HH7R— 3. EETUF7 4 FUZFE 5 FUZR7B0-
6. ALYE— 1 H—F4uFTVyE & Wi 4FLF 9 W

1B (positive, negative) ZEIR L T 20 sec BIFER.
BREFEREMNRTR : PCLTEEMEE

PCJ:Plasmagram D 2 K5y BRI E
HDREEEEFEMNATEE

( Mobility Drift Time (ms) , Reduced mobility constants (Ko) ,
Peak area (du-ms), Peak Amp (du) )
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IMS SABRE 4000 positive mode 8|5

"\\l
GB 0.1 mg/m?




IMS SABRE 4000 #5055 8

GB +GB LOD 0.008 mg/m? & 4 -5 sec MDT 19.0 msec
GD + GF LOD0.02mg/m*> & 2 -5 sec MDT 20.8 msec
GA + GA LOD 0.1 mg/ m? & 9— 11 sec MDT 19.8 msec
GF + GF LOD 0.5 mg/ m? & 2 -6 sec MDT 20.5 msec
HD — HD/Phos LOD 0.5 mg/ m? & 3 sec MDT 7.3 msec
L1 — 0.95 mg/ m? MDT 12.4 msec
HN1 — HD/Phos LOD 0.4 mg/ m? & 8 sec MDT 7.2 msec
HN2 — HD/Phos LOD 1 mg/ m? & 2 — 4 sec MDT 7.2 msec
HN3 + HN3 LOD 0.005 mg/ m> %5 6 -9 sec MDT 15.4 msec
AC —HCN LOD 0.2 mg/ m? MDT 8.0 msec
CK —HCN LOD 0.2 mg/ m? MDT 8.0 msec
PS — HD/PhosLOD 0.1 mg/ m? & 4 -5 sec MDT 7.3 msec

CG — HD/Phos LOD 1.5 mg/ m? & 2 —4 sec MDT 7.2 msec
CL (-) 14 mg/ m3 MDT 8.5 msec

HD/Phos 514

DDVP, 2-Chloroethylethylsulfide, 1,4-Thioxane
HN3 %6514

Ethylacetate
HCN 514

1,4-Thioxane
Acids % b5 1%

2-Mercaptoethanol, Diethylamine
P14

30 A



IMS &5 2% 2

Smiths Detection (UK) - ——
LCD-3.2E lon Mobility Spectrometer with Pinhole Inlet
' g pomnce
18cm X< 11.5cm < 4.5 cm SOURCE
545 ¢
PINHOLE INLET EXHAUST G/j-I|N_G GRID ELECTRODE  SCREEN GRID
TO FAN
ﬁ A Y. 7
[ J QEANAR
/ o | 7 FROM SIEVE PACK
; ®* o |,
\ 2
SAMPLE DRIFT oo °| . EII\E/I/I:;[I)_IFIER
FLOW ——— SPACE ® o |
°o®
Z COLLECTOR
v L
IONIZATION

/r T >1t : D j_jj&l?é: [ ..: SAMPLE IONS +/-1kv \ Microprocessor— MEMORY

NV ARV SN AL Sl 4 :' .: ARIONS DRIVING CCT.

e 1 — (PRESSURE PULSER)
WE - EREH
Agent GB GD GA HD L1 AC CK CG CL PS
Alarm G G G H H H H H H H
LOD 0.2 0.15 0.3 10 5 15 500 33 17 12
mg/m? | mg/m?® | mg/m? | mg/m? | mg/m? | mg/m3 | mg/m? | mg/m* | mg/m? | mg/m3
|

{4514 G: TMPO, TEPO. ni-propanol, diethylamine, triethylamine, & 7\ 3 (&
H: 1,4-thioxane, 2-11SCH,CH,OH, diethylether, acetic acig

&bz



IMS #5155 3 ( Aspiration-type )

16 IMStz)L+SCCIZ /\ z
ChemPro100 Ver.1 ) =& BN T — 232

Environics OY ﬂr!? FRESE EHD CORE OHY [OHG oS OHE LORE (CHED

|
(Finland) -* ﬁw‘
Air E |

23cm X 10cm >< 5.5 cm
800 g

At 80 uC @ CCWy CCHY! CCWE [THE TR [TRE ERES
oK i e e e

GB Nerve LOD 0.5 mg/m*> 5% 13 sec 8% 17 sec

GD Nerve LOD 0.3 mg/m*> 5% 15 sec 8% 17 sec

GA Nerve LOD 0.5 mg/ m?  G& 17 sec &% 18 sec

HD Blister LOD 10 mg/ FBA 18 sec 8% 13 sec

L1 Blister LOD 40 mg/m? &% 22 sec 8% 23 sec

AC BIEtE 7,000 mg/ m3 X B (K (,\

CK UnknownLOD 1,000 mg/ m? 5% 38 sec 8% 23 sec

PS UnknownLOD 332 mg/ m? &% 26 sec 89% 3 sec

Nerve b5 1% (2E55065)

I‘unethylmethylphosphonate, Trimethyiphosphate, Triethylphosphate®, Dimethylformamide*
Blister #&k&14% (*& 5 #9)

2-Chloroethylethylsulfide, 1,4-Thioxane* 1,4-Dithiane*, 2-Mercaptoethanol*,

Ethanoi*; Renzene*, Toluene™ Xyicne™, Chloroform*
Blood &5 1% (AfsH

None
Unknown chemical (100%)

Methanol, Acetone, Diethylether, Acetonitrile, Acetic acid, HCl, Ammonia,

Formaldehyde, Diethylamine




IMS & %035 4 (Aspiration-type)

-V 160 uCi 2'Am
28><10.5><28 cm e
' 4.7 kg Air flow
SEpis .
=15
0DI1-C Q.
o~ —
~Environics O.Y. (Finland) ———
6 IMSTJL+SCCIZ &k B/832 — 3R collector plate
GB NERVE LOD 0.1 mg/m? Resp 7 sec Recv 4 sec
GD NERVE LOD 0.1 mg/ m? Resp 8 sec Recv 5 sec
GA NERVE LOD 0.3 mg/ m? Resp 8 sec Recv 16 sec
GF NERVE LOD 0.1 mg/ m? Resp 9 sec Recv 10 sec
HD BLISTER LOD 2.4mg/ m? Resp 9 sec Recv 7 sec
L1 BLISTER LOD 1.9 mg/ m? Resp 8 sec Recv 11 sec
AC BLISTEK LOD 1,000 mg/ m? Resp 9 sec Recv 2 sec
CK BLISTER False alath©D 9,500 mg/ m? Resp 11 sec Recv 5 sec
CG not detected o
CL BLOOD LOD 820atigAsgiisitivity Resp 9 sec Recv 8 sec
PS RI.OOD LOD 17,000 mg/ m? Resp 8 sec Recv 3 sec
NERVE False positive:

DFP, DMMP,ThirU, TEPO, ethanol, i-propanot, butanol, aniline formaldehyde, diethylamine
Blister False positive:

2-chloroethylethylsulfide, 1,4-thioxane, 2-Mercaptoethanol, ethylacetate, chloroform,

acctic acid, HCIl,

BLOOD Falsc positive: acetonitrile False positive



Bt

AREREH | HEHR Vb AF < L oAHl 1?".; Eﬁ_ it 2= El Eim EEM
i B B4 - RER B4 B
AR O O O X A X — X
BRIE 1 mg/m? 0.5 mg/m? 4 mg/m? 1~5 min
IMS A O A X A O A O
0.2-20000 | 0.3 mg/m? 10 mg/m? 3~20sec | sec~min | JEFSRY
mg/m?3
FPD X @ A (JEAs) X X O O O
ND 0.1 mg/m? 1 mg/m? 2~5 sec sec HrE
PID A X A A X A A @
100 mg/m* | 100 mg/m® | 100 mg/m? 5~10 sec sec HHER
SAW A X A X X A X @)
50 mg/m3 50 mg/m3 100 mg/m? 15~30sec | 4~5min | HEHE
FT-IR A X A A A A A A
50 mg/m? 50 mg/m? 50 mg/m? min B {f — BEA
GC X O O X O X A A
Tenaxi®&® | 0,001 mg/m® | 0.001 mg/m® | 0.001 mg/m’ 5~10 min | min {3 | HER
GC- X O A (FEAs) X O X A A
MS ND 0.1 mg/m? 0.1 mg/m? 10~15min | min BEf1 | FBEIA
Tenax;BEH#&

EEMEE 126 (2006) 1279 — 99

J. Mass Spectrom. Soc. Jpn. 56 (2008) 91 — 115

54 (2005) 83 — 8; 55(2006) 191 —7 55(2006) 891 —906 J. Toxicol. Toxin Rev., 26 (2007) 299 — 312

Sens. Actuat. B 108 (2005) 193 —7




2001 )

B AF55€ (Level C, HEPA filter) ..
R AN 4

- BWME: Ny I 7—ITBEMT Tt
— K& : BioCapture TEE (7 min, 1 m3)
B ZEER (B L)

- E *ﬁ, pH, 7k;‘~;§1‘$

- ZYE MY UKW

FREAOBRRM (K&, BLW\)

~ BTA®RER ) v 7 (RIEHE, SEB, BTX, ) 2 V)
aE (K&, 8LV

— RAPID (Real time PCR)

_ REE, ILESE, RZ ME,YSLS7

— FEEt, RRBFICHRE

REEE

— BUL2ESE, FIFA World Cup Soccer 2002




LiXx

ATPRIE
WEMFTEFERETIY N HAOFBE: 104

. Fire fly luciferase
Fire fly -
ﬁhwwj‘:"c O0H Luciferine L Oxyluciferine
Hors s’ s ATP
Q= PPRi +
ATP eliminating ATP extraction
reagent reagent reagent
Mg, ATF

%
Cle

Luminescence

5%%%

Kikkoman (Japan)

H
NS—@/CDAHP
I
HCI’@:S

=)

JERRAY

)] ——° )y
Os l:grcri;liéal Remove ATP ﬂ E x 7 J "/ 7
free ATP liberation
I—.—‘u.."-iP Luminescence
' b
A o3 ) FEF
¢ ' Nutrient broth
|‘-'|:C|t 5 L

LT
|

o 4
=
g
light 3,1 o
aq or L-alamine
2
2
B. Subtilis
L i)
3 4 s 6 71 8 9 10

4 mM L-alanine

100 150
Time (min)

J. Health Sci. 50 (2004) 133 — 9



MICROCYTE Flow Cytometer

(Optoflow, Norway)

Fluorescent — Red
Nonfluorescent — Blue

B. subtilis B. subtilis spore)
43 . <103

:

oS

T EEEEEEE

%; A — B
=
;j S. serevisiae
g 193 —
. BEL: — ==
RIFOREIEH scatter/fluorescence 0.1 mg/mL
- B
EFMADKE & &35 IF AT

WMERI)—=2T

Jpn. J. Sci. Technol. 1dent. 9 (2004) 9 — 18



JFPILAALLPCR "= a_. 08
i%ﬁlﬁﬁﬂl < —— LO:Scel/mL

Tt

B G FfEHT — DNA hybridization =~ > “#*™" (@ @
JZ& 1 hr 3 > s :
Anthrax, Brucella, Plague, Tularemia, ) .= s
Salmonella, E.coli 0157, Listeria e %I?\.g, - @

T

RAPID ————

icuendl o SN )
Idaho Technology (USA) : >,

-

| PCR cycle a s
A 'DNA Heat(94 ) " N _dﬁ"h‘\dm DNA YRR AR AT
a0 Py e T penybridicaton 'j_ Salmonella

Ay, ANy,
Probe - ]- Reagent 1% 1IF E ﬁ i
t Polymerase — W ri::‘ %JE l' \ I:'.

Fluorescent marker an-
o d an c}'r_']i_:!i
\m (@l & B
5)

Stable(72 ) et ——

B |
& ' Repllcatlon(S negative controls
Ll i ¥ & i ¥ 9
L L ] [ " B F ] & =

HHEFER  — fpanR — DNA i — HEBEEIA —




Lateral Flow Immunoassay ;%R

£3A4F
2 BEOHAIE
ZERIMIZBEN 7=
Labeled antibody MRREEZRHE - HE

myLr - ERY Y ORE

Capture antibody

Eﬁ*ﬂ'ii)\l:l = Fut)bD—XﬂE *ﬁ&‘j—f/



Guardian Bio Threat Alert (BTA) System

Tetracore LLC, Rockville, MD, USA
HERA M) YT REE, RXMNYSLIT,
JLE3, TEOKEI>TA XY B(SEB),
RYYXREFRBIX), UV, D7

Tatracore
SEB HTA.“"

BTA T X X k1) 7 Reader
(Alexeter Technologies LLC,
Wheeling, IL, USA)

Sample Sample
port  window Control
window

BEE . BUOVE BTA SEHR&ICAHE, BRITEEC
BEEHELRES - 150 L Z2RHEFEAOQICT TS5 A —
5 3 2ICA M) v 7% Reader [ZHEA LIRA




SEBRRRX KNYw T

1K= FE R e
0.3
[ ]
SEB
2]
=
S0.2 °
2]
=
5 .
2 04
[ J
. I
0.0 0 1
Concentration (ug/mL)
= RE R
0.20 "
SEB
0.15 | ¢ *
2]
= .
g
50.10 [ .
=
£
]
£ 0.05
0.00 *

-2 -1 0 1 2
log [Concentration (ug/mL)]

RHFESR : 0.05 pg/mL

Bk

|

- B RER
BTXHAKY YT

0.2

Sample value

BTXB *

Concentration (ug/mL)

2

08 [

Sample value

S
[®)

5%
2

S
P

BTXA

0.0

2

BRHER : BTXA 0.05 pg/mL
BTXB 0.1 pg/mL

Jap. J. Forensic Toxicol. 22 (2004) 13 — 6; 23 (2005) 18 — 20

-1 0 1 2
log [Concentration (ug/mL)]

Sample value
g e g S
(] S > e
S (= (=] =}

S
>
1

0.00

0.10

0.08

Sample value

Ricin XA MY w7

| Ricin .
[ J

[ J

o

° . . .

0 1 2 3 4

Concentration (ug/mL)

Ricin

2

-1 0 1 2 3 4
log [Concentration (ug/mL)]

BRHEERA : 0.1 pg/mL



Lawrence Livermore National Laboratory
Autonomous Pathogen Detectlon System

"ececccccce .
0000000000 R T &
10000000000 - #¥ o
Impactor + Cyclone 0000000000 ’ ""':'* ® » %
2,300 L/min to 4 mL gasssssss P o - ot oL
100-plex Luminex o000000000 T :
Liquid array P
D
,,"”i aAnt i
Fluidics module S i

1200

65 min assay LOD 80

MFI

1.5><10* cfu/mL w0

1 3ng/mL ! m"’i: a
106 cfu/ml (PCR) ot o SNRCGRRRE W

Sample




II":“I A B an Y Q)
uil lllJlC lllllll uiIuvAadd

RAPTOR
(Naval Research Laboratory; Geo-Centers, USA)

LS Y RSy Fik

LOD:
SEB 10 ng/mL
Ricin 50 ng/mL

3 (screening) 10 (standard test) min

Waveguides
{1 0f4)




IEFHE| - EMFRIOYE L RGRAMIBFIERDIRRK

5FE
< - >
10 102 103 104
A oK CG ) BEBES
AC =l WAL L
T 5 - /
I B . GB : ' |
BEEY : D il
: Y L1 @%ﬁ%
] : : |BR
GC-MS : % Eg
.............. GA: RVEE

e | HN
HABRAE

il w Capsaicin
®| FLIR - PID | 3
o Saxitoxin KAV’ 574~
Snake o
Toxin Ricin BTX MUPTL T LT ToR :
"+ Bacteria :".:
SRk
0-H$4 b4 M)-
\/

, 55 (2006) 891 — 906 J. Mass Spectrom. Soc. Jpn., 56 (2008) 91 — 115



DVAVY

Monitoring Tape Method Atmosphetic Pressure

Chemical Ionization MS

Security
Terrorism

Bk

Biosensor .
Chemical Sensor
EQCM:
BED = .
V \‘ %ﬂc:hcm\ sheet o
a O‘%ﬁ ?5“‘&&?&% (etectifn N
(_9‘_ ‘ Tefloncell \F
C,O— ‘ L§> (_’O— ‘ >> g@
o . (ol
Sugar o€ ; Data analysis
Chip Sugar
Chip :

— L

BAL —FITRATE A RANERIBRAS R T LEEE

= f r - 4 - -
P | e E — | — |
S
25 W . |
g Il._ Y A 5
' ! o A= -~
b .
R O
) - % ]
- = - = ¥ '
' - T ]
.
[s




T—ITRBNAEE (EHFEHEE))
AEEBRARF LI SAMRBRML 23 Limin

BB EDIEERIEIZEBEL S
Hi B E REESVEAEREREICLVEE

R @
22.5 mm 248 [H I8 2 e _{/

>mm ERIEDETRIG

LED HZ FEEILEMDERR
NS pH IR & ORIG e
it FP260S
FP-260AGZ

g2tz ) Z%)\Tl\’f AEE | 275 W><220 H><370D(mm) 12 kg
FP-100 - v

0.25 L/min

EirAlE., BEBEKAL BT —7
T8 AVHT A |
HEH/NE

CNCl H# &R




- — jﬁ'ﬁ%‘ ; uz/f% @*ﬁ%ﬂ'l‘ﬂf

HERH R LB FE R
HCN Picric acid, alkaline FP-100 0.2
CICN 4-Benzylpyridine, barbituric acid FP-100 0.5
AsH, Silver p-toluenesulfonate FP-100 0.05
CcOod(l, 4-p-Nitrobenzylpyridine FP-100 0.2

Cl, p-Butoxyaniline FP-100 0.2
CCLNO, 4-p-Nitrobenzylpyridine FP-260AGZ 0.01
GB (GD) Methyl yellow, Methyl cellusolve FP-100 2

GA 4,4 -Bis(dimethylamino)diphenylmethane | FP-260AGZ 0.05

HD Methyl yellow FP-260AGZ 24
Lewisite 1 Methyl orange FP-100 0.04

HN Dragendorf reagent FP-100 10

HAME - EREECFRZERE - BREMICRAT (BEFE -

mg/m3, 30 sec drawing

aRiEd)




WRBERRAELRFESAF LEESHTE (B BILEER)

SRS A VE GERE) | | Gl
- \EI TIRE A : H . ;
$1BE ¥ L
(£3kV) 3
\
A\ : 1A b5y TH

APCI-MSZ&E

= —C%' ML LT

@7 (0.1~03mm) | A& | & | LOD JAAY 75T Ak
pg/m’
j}Z BlEH LER GB 1.7 141 (M+H)* 99
(0.5-3 L/min) (£1kV) *Eﬁ"i‘ GD 183 (M+H)* 85, 99

EA #4216 M+ H,0" — (M+H)* + H,0 AR Ga | 014 163 (M+H)* 135
BAA 4L M+0,; — M +0, vx 268 (M+Hy 128
UdA | HD | 0.12 175 (M+OH)* 77
;'Ejj?%&%gﬁ é“ﬁ’ﬂg L,) ~j31) l;’f:r Al L1 {050 | 185 (M2c1920m)" 123
D ERHILE (L% | DA | 27 | 263 (M-CI+20H)* 245
@ #& 'pc | 0.03 255 (M+H)* 229
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A ERMEERIOTRE | | EFF | o 189 (M) | 152, 163
ERE=2) VT EERR oC 306 (M+H)" 137

LOD: 2 sec; (-): negative
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L& : Biacore T-100 10 mM HEPES, 0.15 M NaCl, pH 7.5 L& : Biacore 2000
10 uL/min
LOD: 10 /mL 50 pL injection
Pe LOD: 10 ng/mL

Biosens. Bioelectron. 24 (2008) 929 — 33
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