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Abstract ; Verification of chemical warfare agents (CWA) as well as their degradation products is an im-
portant issue in the compliance with the Chemical Weapons Convention. In comparison with environmen-
tal samples, determination of their biomarkers with longer lifetimes in biological samples can provide a
more reliable retrospective verification and direct evidence of exposure, so it attracts more attention on the
research field of compliance with the Chemical Weapons Convention. This review summarizes the analyti-
cal strategies on five kinds of CWA and their biomarkers in biological samples. Development of related

detection methods in last decade is particularly highlighted, and trends of biomarker analysis on CWA are

also addressed.
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F1 HEESHEVRSWHERN T E
BEJFTRP Hirfb & RiviES A 45 2 E= BTN
e MPA, TMPA GC-MS Kt MPA, SR#6 H IMPA [10]
LR VX, EMPA GC-CI-MS 80 wg L', 3 ug- L7 [11]
IPMA, MPA GC-EL-MS(SIM) 2 MFERE H H AR s R AR K [12]
th HArd)
AMPA, MPA GC-MS 22 g - L7 [13]
IMPA LC-ESI-MS 2~135 pg+ L' [14]
PMPA, EMPA, MIP CE 100 pg + L [16]
MPA, EMPA, IPMPA IC-IPD 40 pg - L' [17]
PMPA IC-IPD 80 wg - L7! [17]
PR MPA GC-FID 10 pg - L1 [8]
IPMA micro LC-MS-MS 30 ng - L [15]
MPA GC-FPD 0.625 wmol - L™1, 256 pg - L°! [18]
GA ID GC-MS-MS 20 pg - L1 [19]
GB, GD, GF, RVX ID GC-MS-MS 1pg-L7! [20]
EMPA GC-NCI-MS-MS( MRM) 0.5 pg- L [21]
IMPA, PMPA, CHMPA, i-BuMPA GC-NCI-MS-MS( MRM) 0.1 pg- L~ [21]
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Jiikd TDG GC-NCI-MS Y3 i 0. 5 fmol , 24 60 fg [22]

N S BRI &) LC-ESI-MS PHET 21 ~45 d AT BARE S [22]

S-HETE GC-MS-MS 10 ng - L~ [24]

HETEG LC-MC LXK i 4 pg [26]

e e HETEG GC-MS 10 pmol - L™" ,#2.5 ng - 7! [23]
BRAMMRLERIMEY  HIETOEHE, ELISA 50 nmol - L™" ,#17.5 pg - L™ [27]

PRI SBSANE LC-ESI-MS-MS 0.5 pg- L' [25]
SBSANE , MSBMTE LC-ESI-MS-MS LOQ H0.1 pg- L~! [28]

SBMTE ID-GC-MS-MS 0.038 pg - L~ [30]

TDG ID-GC-MS-MS 0.5 pug - L°! [30]
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LSD™' MS %t LSD f§ LOQ T {k & 0.01 pg -
L0 R B Kk -HOE A G 906K Ik (CE-
LIF) 23 Hr L35 A o 1SD 19 LOD 0.1 ~0.2 pg -
L' LOQ #14 0.4 ~0.5 wg + L™, 4 M nor-LSD )

LOD H0.1 pg - L',
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R BEJTAS Hirfb &%) Vin IRz i % 5 E=PEN
B Jlik:3 EDEA,MDEA, TEA GC-MS 2.5,2.5,10 pg+ L~! [31]
N7G RP-HPLC-UV 20 pg + L' [33]
JRFE EDEA , MDEA LC-MS 0.41,0.96 pg - L [32]
5 FeH ke L-1 GC-AED,GC-MS 40 pmol + L™' #4710 ng - L™ [34]
TREE L-1 GC-MS 7.4 ng-L7! [35]
BZ JiiR:s BZ HPLC-UV 200 pg - L7! [36]
LSD L% nor-LSD LC-MS 2% K i 50 pg [39,40]
Jiik:d nor-LSD RIA,non RIA 0.5 ug - L7! [38]
CE-LIF 0.1 pg-L! [42]
SRAE nor-LSD RIA , non RIA 0.39 pg- L [38]
LR PRFE TR ER GC-MS 0.3 pmol + L' #4515 pg - L™ [44]
HPLC 8.9 wmol - L1, #7440 pg - 17! [46]
Vipiiv 05 A 7.5 pmol - L™', #5370 pg - L™ [46]
Pt ke WA -HEEINEY micro LC- MS-MS(MRM) 1 wmol « L™" 25100 pg - L~' [47]
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