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What is a ‘Blind Test’? '

= In a ‘blind test’, information that
could influence the participants is
withheld until after the experiment
is complete.

= In this case, the participants of the
test are unaware of what
compounds they are expected to
find and in what concentrations.

Department of Farensic Medicine, Pacubty of Mediving Fukuoka University

‘Double-Blind” Meaning

= In a double-blind experiment, those who
are conducting the test are also blind to
the results.

= In other words, the result of the test

(whether it is accurate or not) is only
known to the laboratory itself.

m This is done so the laboratories need not
fear embarrassment or condemnation if
their results are incorrect.

Departnont of Farensle Meadlcing, Facuiny of Medicine, Fikioka Uniersin

Materials / Preparation /Expenses

[ ST T e

20m (D) 500 mL 6,710
Levomepromazine HCl 5g 19,107
Phenoharps‘llt.:l Sodium 25 2,244
Ethanol 500 mL 1,830
Wm0 508 2,090
il 6008 2,310
FruIpERUS 2008 1,060
5-mLFa1—7 10004 11,200

#HE (R3) 1008 400

i (84) 1004% 350

IF7°Puen" p1 2m A, 205—h 520
mUE (128) 1008 230
O=LEME (HW) 355 52,790
AfFE 2A 30,000
i 550
= ¥131,391

Deparivnent of Ferensic Medicine, Facnltr nf Medicine, Fuknoky Unive ity

Production of the Test Sample

» The cow’s blood, which was
received frozen and stored at -20°C,
was thawed overnight at 4°C.

m The following morning, the thawed
blood was poured into a 200-mL
graduated cylinder to accurately
measure the volume.

Production of the Test Sample (2)

s The blood was then
poured into a 300-mL
Erlenmeyer flask,

= The flask was
surrounded by ice to
prevent the evaporation
of volatile compounds
from the sample.

» A magnetic stirrer was
used to prevent from
the blood from
clumping.

Deparimentaf Forewsic Medicing, Facily of Medlcine, Fubkioka Unirersi

Deprarment of Farenvie Madicine, Facolry




Production of the Test Sample (3)

w 100 pL of @ 1.0 mg/mL  from the Levomepromazine
ethanolic solution of solution, to total 633.7 pL
Levomepromazine was of Ethanol, for a final
added to the blood (final concetration of 2.5 mg/mL.
concentration 0.5 pg/mL). | 2 (g

= 8.76 mg of Phenobarbital : " RN
Sodium salt was added to
the blood (final
concentration 40 pg/mL).

s 533.7 pL of Ethanol was
added to the blood,
combined with the 100 pL

Production of the Test Sample (4)

m The flask was
Parafilmed and
mixed 1 hr.

m After stirring, 5
mL aliquots of the
spiked blood were
added to 5 mL
plastic tubes.

Depagtment of Farensic Medi

Bepariment of Foreuzie |

= The tubes were
immediately capped
and sealed with
Parafilm.

s The sealed tubes
were immediately
stored on ice.

= 40 tubes were
produced, each
containing 5 mL of
spiked blood sample.

Production of the Test Sample (6)
2

s The tubes were
placed in sealable
plastic bags with 2
frozen ice packs.

= Each bag was sealed
and placed into a
cushioned envelope
along with an
instruction sheet, an
answer form, and 2
envelopes.

Depurnment of Forende Meadicine, Fueutty of Medicdne, Fukurks Lniversity

Depurtment of Farewsiv Medicine, Faculty of Medicine, Fuhieoku Unfre ity

Production of the Test Sample (7)

= The paper items were placed into a
plastic bag to keep them from getting
wet due to condensation or leakage.

» Kuroneko-Yamato shipping service
was used to ship the samples.

E5

[TOEE P EanBanE
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Analysis of the Test Sample

= A frozen tube was thawed out for
analysis in our laboratory.

= 0.2 mL aliquots were sampled for
screening by GC/MS and LC-MS/MS,
screening of volatiles/quantitation of
Ethanol by GC-FID, and quantitation
of Levomepromazine and
Phenobarbital by LC-MS/MS.

Department af Farensic Medicine, Faculty af edheine, Fukuaka University




Test Sample Analysis Results

Screening:

» Volatiles screening by GC-FID was positive for ethanol.

= General screening by GC/MS was positive for phencbarbital and
levomepromazine.

~ General screening by LC-MS/MS (Shimadzu Forensic Database)
was positive for phenobarbital and levomepromazine.

Quantitation:
Ethanol 2.50 mg/mL 2.40 mg/mL
Levomepromazine 0.50 pg/mL 0.55 pg/mL
Phenobarbital 40 pg/mL 37 pg/mL

» Ethanal: 3-pt calibration in cow's blood at 1.0, .5, and 5.0 mg/mL (R* = 0.995); 15: t-
butanal,

L P ine: 3-pt calibration in cow's bload at 0.125, 0,25, and 0.50 pg/mL (A2 =
0.859); 15: diazepam-ds.

= Phenobarbital: 3-pt calibration in cow’s blood at 20, 40, and B0 po/mL (A2 = 0.997]; IS:
phenobarbital-d..

First year vs. Second year (1)

= Not enough sample (first year = 2 mL)
o Increased the sample from 2 to 5 mL.
o Changed from human blood to cow’s blood, to

increase blood volume (human blank blood = ¥175
/20 mL; cow’s blood = ¥6 /500 mL).

Since it was changed to cow’s blood, caffeine and
other substances were eliminated.

5]

Departimant of £

Degartment  Mediciue, Faculy

First year vs. Second year (2)

= The sample arrived unfrozen, or

appeared to have melted and refrozen

o We increased the volume of the sample
from 2 to 5 mL, added 2 frozen ice packs
to the bag, and pre-packed all the
samples so we just needed to hand them
to the courier.

o The implementation time was changed from
November to December.

s 518b, LYSZLLDFIKTSA1FFR
FicsmIEL 201, REABTIE, E
HLRAHOERLEFICEHLET.

s 751V FTF A MORRDE-HD, B
DZERELBGELTEYET.

Departnentaf F e, Fukuok Universin

Depmriment nf ¥
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® X — VBB ROEC R TII/MNUEE 1L COBMETERR ERRBRL TS,
® ZHUTofMi»WEBHECoIERDE W IZHHE I h Ty,
& RHEIN--BRZ/NMNUEFE LML A2 X5 ICHEAAL THITL 7=,

(BB D ERED S 7]

& 31 KB, 23 #E(74%) 2SFAEAE (2.5 mg/mL) +10%(2.3-2.8 mg/mL) D&EFE TH - 7=, (EH :
10% LA ZY &) T 2 Tld )




(Bt 1 EIfERR]

¢ 0.1mIx3EL05mIx2[EF, #HF#03ml, 1.0ml & L7,
& 1OWY 0 oRMAEARIE 0.5mL 2 0.2mL O##E23% ¢ . B4 < 0.00lmL, BAT 1.5mL T
Hotz,

& RRMEHE L SRR ICHEBIEED Sk d o 7,
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[Sm#8Ba] 34 HEpa
v 1BBERRZ ) —=vraiciiilihl. EROWOACTEMAED o728, 227V —=v I Hiric
bEwi,

(Fmitaw]
& SERLUTO28L Lk,

v OEBE, EMEYAL 1ET oL L, RENTEYAIERL 72,
vV 72 02— A R3BEERORKRARDOT, BERTHOHHEIhTH 3,
vV LRXTaed v pREN B, EREEEYcsEEInG,

[&HBE OB HFER]

& MEHoFTRTTNR2{ILEMEBIEL 72,

DR 2 (L&A CHiE & hizfbay]

¢ HBEFEHRBICHAL ZtaPLsic b W 2r kAP BRI hTuvk,
v BALZYVIEORMR 2 Y —= v Z CRFMED LN ERE TR T,

vV GC-MST7=x/ - NER—NEGITEEMTEHICH LV E T, EAOTAFALLINTA
FALEZ—APRHINE L 2H %, LC-MS THET 5 L T hinn,
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(GIp/E:EbaRzS |
[LC-MS KU LC-MS/MS, LC-QTOF 247 ic 31 3 B A 5 (27 8]

) [E AR & A EAE O 2 ik T2 AL L 7 ek R b, B EERH B HPLC i T
254nm ¥ — 27 7 — 2 &MY, LC-MS/MS T 7 — 2 ik, #iiL. GC-MS TF— & Y f@tr
T2, £z, W-iRMHEFREoF L 2HCCRRBEEE, 72 b= F YA CHERL,
HPLC(200nm) ¢7 — X M3 %, Witk GC-MS TF — 2 ML, v — 7 Z[FHE,

v [QuEChERS ] & OF#2H 2 5& 1AL %,

v Captiva i3 ) vRERE L L7,

[GC-MS KU GC-MS/MS 44 ic 3513 2 Bl #:(21 /5#:)6+15]

v Captiva $i3 ) vIgERE L LT,
® LCEHHTTIERZ v 52D, GC R DHHT Tk QuECKERS ¥ & 40 Sk EAE il i % AL IRk &
LCHRR LTV 2885 % 225 72,
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v HTAUERST R L TSR CBAfR A K LB 2 Y OMRRERR L UCHEI L, Bl 1 L0 A
72 mL(0.5 ml x4 E)ER OHAE 0.5 ml THE.

& 1B~ Y 0.5mL il T 3BAERRS TH o T,

(PEREEmE]

v DD o7 27 BB THES
& d5-CTE ot A 27 BEEEch 21 BB (78%) G I W TE Y, BS THo T,
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® FELHABUTCTH -7,
OZENZTICRERD Y, ThEHAEICHTT 57280,
QEB DN ETHERT 5720,
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& BREGHESVBOBEAR LC RO AETH 2HEmEA NS,
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o, EMHSREUM IR RS D 6 7T, %D 3 bR IE 2 54728 LC-MS/MS, 4 53474 GC-
MS ¢TH - 7z,




& 2FHICE Do BEEREIZ0.1mL TH Y (14 947), 2D 5 bR v 2 EBRS O 9 O
T, D% 1% LC-MS/MS 7 43#7. LC-QTOF1 %4, GC-MS1 4 <H - 7=,

[2xv}]

@ LEATuvUYE LCMS CHFT 554, MBI b X 525, WEAHIRIIE 7l 2
—AF ¥ —L LT A0EMERED Y, 200t —2HENNEI L RV EEBERKL > T
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[ZmESBE)] 21 #6B (7 =/ S e & — L 198BS, LK X T o= v 21 BBEY)
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& THDD o7 21 BEET 20 #EEH(95%) 25 LC & & L TWw 7=,
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[&48B8 o sE B1E]
[z 02 —n] 19¥BECERMELEH,

v HEELE10% (36-44) &35 & 19 BB 9 #EBH(47%) 2 % DR IC A 5 7z,

[LRAFr=Yyv] 21 BB cERMEEE W,

GC-MS !

LC-MS/M$ 1

v 1)LC-MS/MS, GC-MS ¥ /AR ENTw3 b 03 1 BN TERENOBBRTHIT L
fE%RL 7%=,

v OEEE P OCIZIEEECES 2w TWw 3,

V LERATuwY vOEREATY FORRO—2IC, AME Y CMEOEICE s Y v 2
AZADENICX BHENEZONE, — ., 72/ WX DEEFEoTWEEREES VD
T, Bo2& B3 b WML D 3,
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[PREREEE] 21 R

& NISHELEME 3 | WS 5. 2 WE S 13 BT H 7,
& d5-VT7E L 21 BB 12 BRI (57%) TRAZh Tz,

[(RfanEE A ) 21 4B (1 BEBTIE GC-MS & LC-MS/MS #£/)
[LC & Uf LC-MS/MS, LC-QTOF %47 ic 51 E(z’o BE)1

v TQuEChERS i & 0ilisid 2 HA1t. ST THELLE,
v CaptivaHi3 V VREBREL L 7.

[GC-MS 43#7ic 1T 5 RIALEE YT £: (2 #5865 ]
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[BRiGERR] 21 1Y

& 1/UENY7-Y 0.1 mL A3 3 EERES Th o ks, EEESNT 28BS &> 72,

& EHOH D 21 BB, 12 BEBI(BT7%) 1k 1 LEY 72 0 0.1mL OREEZEMA L T/,
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(RAEBEFR & A0E T, HTER] Fio & - 72 21 #4BE

v 2 HHEOERER AL B L EEBIB 0. 2 R AR A Y Y A T A, WRIKERR
0.1mL. PEBEEHE,, NESEEEE € 20 e & —0, SH7HEE GC-MS,

CERiCH - H88E] 21 #4B90b 20 B8 (1 MBI EC# R L)
& 20 BB P 18 BRI M b FRE OB R Fl VT e,
& 2HBEML bAIWELHVTH Y. LEBIIENE I GC-MS, E&iX LC-MS/MS 2\, 1
1B E X GC-MS & LC-QTOF %, F&i% LC-MS/MS % fi Tz,
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*) GC-MST7 =/ "N Z—AEGHT B EDWMEHFIC Lo TR, EAOTAFALENT AR
NMERZ—ADBRHEINE 3B 5, LC-MS THEET 3 L i E v, YEHEICI3 GC-MS ¢
SHLTWwEOT, TAHBFEROAHELEDS B 5,
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CER . CEY
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- S, BMEBREPLTWEEE, HUBEITTnE
L 7oa

- MEED S5mL & +HBE-> THWEZDT, BbLTH
Tess L,

C SR T AEMESTES L ICKENL

¥7, BEENECBRZWEEGELELE
BMuwE g,

AR I ool TY, HE-2TWES
HLRZZ I A,

- BEAKOHEZTVX T,

c EEBAEWER, Fa—TFo7 2llicE#ELTwEL
oo FIERKEHBREFK6FICLTELWTY, A4H
K32 hWCcRE3ISIKCAD 5,

- BB 0 b I3 EE ORE 1L AR

LRI,

- EEAMEFEEZRE 65 LT 5 C LR RETW

7‘1’, L/i-j—-o

H [

[a] &

2150 E OE & CHEEHES d5-2 TE %A, d5-7
/AN —AEBRHLTuE T, BKFETIR
HETIHDILE>TEZTWEDTL & 5 D

JREE U VL T R o TEKSR i Ak & i
BRI RE T, BWEMICIIEEL W
2%, ZHETAFERAS. RN Rlis &
S #ELT12WEREEL CHFLT
WEOBRBRRE L BbhET,

SEDT T4 FFA b EREERGROTT
2. 1 2HEMI 2T T v, EEEE IR
BelTtilremzfnwad A% %325,
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HREMAESTHY, RALCHITTSEC
LIXATRECE, BUH I IR o i/ I g
e CoMETESTER I N T2 DHDH
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NELA, BEEEREEOBEMEZEORE-C2
1M ¥ 713 B A2 v 72 25 M O R E % 508k
LTBLZELEPEELEEEZZLNET,

LC-MS/MS ofht v 7 F coflisERE<TlE, 7
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3. RERZERL CEHZEOEHREZL VTS
B, SEOX S CERMEIKEL AL WnEZ
MERT 2FELH 2 LDV EEBWES,

LC-MS/MS 44l ic v ¢ 22D fER D S 7 R
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TEHELEWHIFTEDHYET,

TR —ADORERIYHEETE OO ICER T
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5 1 EEZEESITL, EREIKECED
LT, BEREREERT 2 0% 34
WeEZXET.
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L OBEA LS T 2 BERE e bR % F v
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MokiBEZRET/EREA £, &L
Ao E Mo THL T LB ARYITT,

¥ i AE B (1S T UV T 2> o 7 BEBE D 73 4T 75 iR
REERBZE Y 2T,

W 2hZBEAMvELE T,

SIEE O REE 2 —BECcR Az LiFAlgETL
32l

794 F7TAFENEOERELZFLANIL
IALWEBRWE T,

CHMATEZELTHYBE I T nE LA,

HERo ZERZA WO, LVRWHIE~RECEIT IR ZERTVWELZVWERLE S, B

BokwIiER, TREZEIILEZLERVET,
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6. Z2EEM

(NS 2 98 & b ERESARMEICIED o 788 D37 7 1k]
v NR2YHEOERMEST =/ e K —n 39-41 pg/mL, LERXATa=wY Y 0.45-0.54 pg/mL D
FHTH o BB U T o 3#BITH - /=,

*HEBOIAY Lt b b7 Ty 2 MR TN TN L e, & RN 2 FRETL. T
BiEZEHLE, LEXAToe Y viconT, BB 0.25, 0.5, 1.0(h=2)TER L7, IS ix d5-&

TERL, 72/ 30 R =20 T, BRERIL 20, 40, 50(n=2) TR L7z, IS "X —
o

[ BEDER IcoT]
& FARUEEF%LAN DS Y T S HTiE R ?
SHMICX Y RE 3,
(ADFESEL K R h, SFEETHEIRWET B,
@ FARBFOREIZE S b,
# : 0.1 pg/mL T, 0.100 pg/mL CHETRA S
@ EHEBEOSTOWEE O RO IR L5 5,
SHEEOD BH1LE 2,
@ Y FRED AR 2 HR S 254
SPRETE ) —NEEBETIPEAUT IfEE L2 BRI hTuhy, 2R X )l
WEAEDE N IC X BFERDEW T AIC I T Wi v, YD L IcEEICHE<3,
& HEBASIRH L 2 EICIIkA R BRPHE L Twb, (FRT%HH)
OFERF O R IG— 1 AT et G S 3 D BEE)
@R o 254k © AT REY: (FFHiT D IREE)
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@OF B CRE L A REAR oM E (ERME & oD
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/N IVES— LD
LO-MS/MSIZEDERAHTOFHIZDLNT-

IEMET RFIRERHRE
RS BhAER

FromEEPBMAR I—

HE

LCOBREE#EIOTMSL~ADES
EEAHTORE TR vHR (B2 ) G A OB

=Surrogate analyte approach (SAA) method(ZDWVT

[ NENSEABRENE |

N ¢
~ | A _n
07 -0
|
H
Phenobarbital Barbital
m/z 232 miz 184
(pKa 7.2) (pKa 7.7)
Internal Standard (15)

GC-MSRY)—=2 5 (1 5 5 ) |

Phenobarbital 49.3 pg/mL (n = 2 F£1)

*GC-MS instruments;
Agilent 6850 GC systern + 5975 MSD

 RERE

Diazepam-ds
- SR AVE;
QuEChERS% + NAGINATAR D) —=24

Kusdu K- et al. Furensic Tuxicul (2014) 32:97- 104, DOL 10100731 1419-013-0215-4

IEx{raeliun procedure for LC-MS/MS analysis [

0.1 mL Blood specimen + DIDW 0.7 mL + Barbital (15) 40 pg/50 L.
1.0 mL + Phenabarbital (2,4, 5 pefSh ul) foe calibrator
— Tevornepromizne (250, 00, 1000 ng S0 pl.) + Maveparm-dy (500 ng/50 ul ) loe calibrator
§ o=n

+ 1.5 mL acctonitrile

[arnrivg with 2 stainless beas (4w diaee) |
+ QUEChERS powader (MySOH, sudiun scctie |
shakon vigarousty by hand
cenrifigation sl 1A08 rpm Foc 2 nsin
acetomitrile upper layer
Captivi NI Lipeds cartiislse

Reconstitated in $00 L MeOH

S0 pL aliquot wes subjected to saalysis

Kyt g b 2018513 UT_ il

LC-MS/MS conditions

*LO-MSMS instrumenty

Sciex Exiane LE system eoinected 19 @ 6501 Triple Diad DOME tandem NS

LC conddion

*Colume; 154 i purmede sae 300 g Tl

o ezt 13 el fmin
“elution mode:

pradicet wilh 5 mM amemendum formate L5 Grmie acid misrihe (Th

To%e ASIFG B+ 1005 B darieg @ min s §omain willy 1005

~Toual swmlysis time | i Qebats 100 — postran 7 o with 70% A% B -
+injection velome: 54kl 3
+Colume: Temg; 40°C et

SMEME condlition .
* isterface: SV mode, pularity: oo b b fowitdlig fiom negtive W pusitive @1 6.5 min)
“Bait gaueue teinp, SO0°C | ige spray vallage. ~1500
~Uuatitation: seleciod reaction muninarisg (SEME
And JAAN = F20 2ANK <+ LER A jor Phenaburbital (quaitifie and qualifice tassitinms, wspeetively)
miér 1328 — 910, TLE — 1197 fur Barbiiad (15) jquantifice and quakificr samsitiors, respectively),
“Cullision enengies; -56 mud 14 1 for gramtyfier aod gralifier st of Pheobarbal

i andd - 16 foor quasicifier and qunalifiee sansitione af Barfvind (15
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LCOBBREHLIOTMISLOELL
[ e wc J{ f |

LRI TR
B Acctalarile

et e

10 mM Ammonium formate — 5 mM Ammonium acetate (pH 1)

| | T—
st Fhrambasbial | AL 10 Anresalam furmsse
I A v Barpeebs

_! i g 1 I\ A W Acrinlarite
] Arsmu
: Pt
| T Acemitrile
| |
| MIERIESTE |

*Barbital &Phenobairtal DE — 38 BEA R L 1=
‘LHL, Levomepromazinef —2 57 O—FIZ, HDRTHAMRUT (> 10 min)

IS mM Ammonium acetate — 5 mM Ammonium formate (pH |) I

K ;
| - rr—— \ i
| i\ B Acoinluito
| SRS |
s : :
| et b A SmM
' ¢ I |l| |l Bz Aesisitiile
. |\ | ; it

. Let‘umpmma?jnef—?ﬁ‘sharpl:’;"J- MoRTHERZHT=
_é
5 mM Ammonium formate ELCOBRIBLEL TEATHEIZLE

|LCISR)48(= B DR - H 5 |

BRAOpHPI=LY, T/ OE—H R AR B sharpvD, SINEAYELE)LI=.
;:;;F»amea—mu\rhamwmu. pHP &Y 1A bhtREEh =,
BRHOpHTIZEY, LRATOTSOE—oMTa—FIZ, S orRTAVERL TLE=.
:M:‘D'n?9‘/ (W) oMM TIciE, SoE5BME0MEL DLk,

LCTOERM YR LR DN O AR MISE TR, BE

[ ERSHTORBTN) I ARALES |
Eb-TR iRk e

SUmDRP S PR ()
Mg e | FIT gL IS
ER 7.37 4.50 250 037
EL 6.30 203 3.27 i -
£33
) 532 3.63 397 0.72
Pk 6.4 3.25 2.25 0.34

ARS-, TENL BRADFE—TRN.
Bilpn syt g ol e culane SRRV

BRBE&THIErENERAVTREBHEIER

BRBUTHIEr2OERANTREREER

i e ey T T - T ¥ S SRR
f/’

/.-—'./f
AT T T T3

2x//3LE 8—)L20.0, 40.0, 50.0 pg/mLO R ELT=

REWZEREARL RENNEO LRTERENERO2(EHERECLLE.
AR EA 1 (S or A L) OREGS TS ET).
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[BREM(20.0,40.0,50.0 pg/mL, each n=2) |

Matrix; human whole blood
Caclibration range; 20.0 - 50.0 pg/mL
v axis; area ratio (phenobarbital to 18)
Linearity; r = 0.995 (weight; 1/x)

ERER;
Phenobarbital 40.1 pg/mL (n = 2 F1g)

EREREER

Phenobarbital 40.1 pg/mL (B ;GC-MSAZY—=F8R 49.3 pg/mL)

REVZEFEOERVTERL, RIFERBRIBLNE.
EteTIThRRASBHLTLBT LIS LS EHA L.

Fa-EriEREOMAIZEY, Matrix matehed calibration method (MMCM) ElZol=.
BEEER OO, WEBEMECESERASDELL.

Surrogate analyte approach (SAA) method|Z2UVT |

B 9% 5 0 R 2 R 23 (stable isotope labeled reagenEFAWLT, BEBBREERT S,

AR (1S) (LR OB E R M FERER I EFLE), HALRTHOTREERLE.
EFHBT Endogenous compounds®E ST SR BESh - TETHS.

Li W, Cohien LI (2003) Quartitasion of enbgenous aratyves in binfloid witkoue s swee blaak marie, Aol heo,
TEEEREAE, e 10,102 Lach L4508

Janes HRL Sebultr Gy, Febiiein KA, Acbernaem W (2012) Sarmagake malit and sesrogale malyle apnacches for
deflnigive quastitation of ehdisgenoug biomuolecide. Bioanalyas 419}:2343-56. doc 10,41 55k, 12, 2K,

HEFFF~DERILEEPGL.

Hrockbals 1., Kaaen M, Baussey J§, Miserer W {200 T Simgha injcetion quantificalion of cocning wsing mualtiple
ubupically labeled infermil stenbicds, Foronsbe Toxicol 35:153-161. doiorg/10. 1007 114 19.016-0325-7

Surrogate analyte (SA) approach MR

FILORHMELEE TE ONERSRBRRMFRTES |

S LB,
(sa01s)

IsE—%

SAEf—4

R (15) £ HEIL TR BN SRR TS,
L PSR THD

gﬁiﬂﬂ-(ﬁiﬁ. BREEE Iz Surrogate analyle (dfiEE | L
ea i W H urrogite analyteC) S0 .l At A KD

LD AT

[AF AL #hEDisotope effect DMIESMBRTK |
ncal solution TEIET S

respanse factor (RF)  RE = Arca i s AT e

(Calibration cquation;  y—ax—h

LA on naaind AT83 15) = 2% CONC gy ie iy + D

CO"C surrogae analyie = {(A'Ie‘-l surregale WMr'rAm B} y h}l"ﬂ

LEERFERLT

Cone e = JIATCE o/ Arca 1) * RF-bla

LW, Calen LF (HI0E) Anal Clees, 7521055549

BRI

SHFNLARE
(R RA)

sE=%
Eingr—o

HHE—
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Surrogate analyte (SA) approach

CSEEZEBTOSAAEDFI S

e BEROERIBIY, IS IR A BB
sy R BRS OEEERCENTED RERME LR LR )
paisiiod] AEHERED /) F—L 3 FHEO F AN T OEERZ S
MaE—
A-RETHNMERENRE IR AT REROBER
B METETHS
g - - L. i
1 EEE BN ETHE
BHboHRBE = EZRr- OES HNYEOT BRI RERSEAATLEAF TELLRBLSGL
CiEBEHYMREFITENELE.
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BIEEEPERRS I -

I
&ﬁ;;pﬁ Cf:ﬁ!ﬁ.ﬁ « Levomepromazine (LEV) @48 I2>WT

22 P o = i o b CHEBERMIE (IS) OB
—Stable Isotope Labeled (SIL)-ISA UGS
Rkt kR RESRMREEESRE
% i < IEEA DR E R ST
Stk
L TR S0T Levomepsa mazine D0 SAFIZDLT
Tl 3
17 = /F T2/ FREYDOHSR R IT IEERRORLEE (1)
el with thase ot Nane &
3 ik A aers P = LEVERCBELEZE
L HlckaTiRA 5. . f
(Bt I BRE, A Ha—7+—L4L) 'E'E:‘_"'W“' ;; LEVIEMSA (calibrator) ‘ LEVw L 2t RAT LD L

2. Levomepromazine as well as other ::_“_,_ E LEVE & LRI - LEVOmRIEA R

phenothiazines are very liable to axidation i g .

reaction. The process occurs under the ileseweiios = \/

influence of chemical agents as well as under Tidbaprmasins “ \/

UV—vis radiation. (Spectrochim Acta A 2008; 71; v % SEE calibratorfFREICI, LEV A & / — L HE A Bl - s S B L,

1562-1564) ol i~ FEEATAS/ —AEMELTHOMATROLLIAT »TERS TR,
3. Photolysis of some chlorine-cantaining drugs b deugs LmésiEt.fﬁfg#g;LL'?\I*"S;"‘E&";&[:@W:L\7ﬁf§‘:gl1 i

and pholodegradalion of phenaothiazines are Eﬁ::'a: :E - PR

well-known phenomena. (J Pharm Biomed Anal = — : . { »

1993; 11: 451-457) ' ey, e maaling FHECEE2HT, LEVERETCICmMEL

J Pharm Biomead Anal. 1693, 11; 451-457

Lavomepromarined 58 2w T

IRERROTEEE (2 18
=i
« Group A LEV A 5/ —LERESERRRC TENRER, 5ER
« Group B ALFIBEMLEVA % / =Lk ET CITHE

« Levomepromazine (LEV) @XA#RIZDOWT
« REMERME (1S) 0FiRE

LEVERE

No. Grouph Greuph T DIRRLY, e £ELT Stable Isotope Labeled (SIL)-ISA G W iads
T sd2als 790938 LS ERAWNT AT W5,
S wiem s | Lx/TTI EEMCHLCL - ERe A DB BT
i :?62“ ggg‘gg; stock solutionld # 2/ — LISHRRL —20°CRTE,
5 §7a188 753355 working solutionid IEHEE, &EHs LTHER
L TR EY I CHERL, ERARMRECCRFLTLS,
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MIMERWIE (S) OB

I5R

» R T OEEO ERSIFCIIATREESS—RCAL LN B,

 HESWEHERAVCTESR T 288, SI-SEERT~2THE, HHL,
FRSNTLEWRREHATHS LOERTHATEAW I —RA B L7 0,
EEfRLADISOBIRBELS 53 L L,

(SlL-ISm e TREMEREH#LEY ) #BLAFLET VDT,

LT, SILAS@fh Y IZdE e PR &t T 3)

s HHEMICE, SERRLUAOBRKEOFHFL YR,

MMEEWRD (15) oEiRiE

I 2 EISORRHERD?
FEORR

RESIMOLEVE X &, 15 digzepam-d,
WEF QM (EW A DETEEM) ERedim CECEBa T FEES
TRy 7 ANBCEA SEtHRCIYIBCETRES ECT
TEOL I, FURRICE ERET S,
ERE PR N
LEY A (Y
Dinzepaim-cle A A

c RLIRNEGe Y 2R LTRAILE £4R UEREND 3
TR TR bEEEY AL, "xiﬁ!k& i?"]i.hh | pa
ThOER R EREDL 52, |

The 31C, N or170-labeled 1S may be more ideal (han Ihe H-labeled ones. since deulerium and =l
hydrogen have g eater diffarences in thel physizal properties than for example YCand 3C. =3 ?@FE HRTFRER L3 R, § b ~ e
(4 Chramatogr B 2000; &77: 2198-2207) g ! v E ¥ by M
N 5 RE-1
ISIELEV L EREs REEH T SN ERGEESH S, s T o
bl )
AR ALEE (5) OENE BN (8) DRINE
liso&@GE (1) 1So&ERGE (2
< BFEEiziz, EURE, v Y e s ABNELFEEE (LEHLSEHHTIERLT) P " . . . o
OMEEERT~E LN, O THRBEEALWEREEBAT 5, 1, BERCRY RNt e -2 R ek,
The |5 is natmally chosen bascd on the following eritoria: similar chemical structures, 2. ERAREMORENE YL Sinlaity Search® 173,
extraction and/or ct graphy, () Anal Toxicol 2012; 36: 497-506) 3, faofBLerrEE (descriptor) NHD®, LogP, LogDi&t&mEL,
R Lo b a5,
AT E o chnll, BWEMNCERT 3, *NHL: Numboe: of Hyckagan-bond Hanars (IR S o)
In method loying mass ¥, the 15 should shways be chosen from the pool o
of avallable isotopicall Iabcllnd i5. Thesy are available in a laige variety of HIST : RAAHREL & 0 Lt‘amTit’&il“%TL\'
structures with di hemical praperties 2ot should not be & problem ta find R HEDREER YT 2 T A D,
an appiopriate 15 in this pool of cclrnpuul!ﬂ& (Forensic Sci lnt 2007; 165: 2156-224)
1A =2 a=R, Sailarity Search : ACD/MS Structuns 1D Sulte (ACD/MS Workbuok Suite) 0 b T

Denenptars |5 2 ACDHPeronpta PhynChem Sulte 7 |- 4= 7

L (1408 =t | R

(1
i

')
P T B LTI RS TS LT ey

e N R -,
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—e
THOEE LT (IS) oA

lIso@RE: (3)

[ TSimCoett [NHD _[LoxP [LogD (iH 3.3
=00 R TR

Levomegromazine 1 o A :
09636 0 542 22
[ Peumazing. 09387 0. 465 LS5
Thiotidazine om0 G083
Propedolazine 08034 1 374 064
Diazapam 0.8199 L] A it

“HimCoalt: Simillalty Unertlclent (850%)

CERREALISAMIP EFEL GV S LR TRET A

MM (15) OMiRE
lERoisE Ry —Iv

« B 7 40 LFONHRIE (M)

https:// ke dujifilm.com/ip/praduct/zcarch/structure. kil
- ERERRTE ()

httpssf waw o ials.com/)P fja/structure-search

+ SciFindern

BEDXEFLT (Fhdimpart) search—Similarity® & U« &
(pKa, W&, IWELFELT NS

3=

« Levomepromazine (LEV) ®X5iRIZD2 LT
PIRIREEYE (IS) 0ERE
—Stable Isotope Labeled (SIL)-I1SA % W iEd

1F 2 2k L TR
X7 == IhLERADXY v FBAT

2o - S TREHOBRERSFUIL TV ALY, Ay v FiC
ZLMFNABES, EETHheoRM4E L YAIIICRET S,

Ay FEEO—M (2#Lc-MS/MS 8030)

A— " tsum 1onin
« EEFED ‘)ﬂﬁfdilﬁﬁ 0.3 mL/min 04 mL/min *
i 3 (RN L b :
R D ik B

1 BERE BB T 2R DML

EATIE AN Y 2 - PIZENERRIL, validations h o BEEE oL
WEBERFHTICLICLY, EEMLEREMITHOATLS,
- BRoEESTEYITLein?
FAE, LEVOEREFIFERBShITLEIN?
HFCIEREL L RThUTTHAE, TolERRIELMERLLELD
TREVTLL IS ?
s LOEITAFDOREEHINT, FTRAAFSA i 2 BRGTIETT
AEF RO ERT D,
1} The chosen IS must never be a therapeutic diug.
2} Calibrator concentrations must cover the whole calibration range, Mast
guidelines require a minimum of five to eight concantration levels,
(Forensic Scilnl 2007, 165: 216-224)

R A 2 ik A T

1) The chosen IS must never be a therapeutic drug.

FIEEE S
« FFECIERE L R0 - RwERots, ERRIEE oSEhT 4
 dEFFELTAY, BL OGS, WEEC S Y oRE TR f,

< EFMEME, ISEMOARES A TVEL I ERRS Y=o r SRETE b2 TLE,
v LEVF BT, I5E L Tdiarepam=d; J Y chlorpromazine @5 ¥ F RIES RO BERS &,

TR RAPSRY AT AETASL T BRI TT AL
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[Fer-nsnmast
2) Calibrator concentrations must cover the whole

calibration range. Most guidelines require a minimum of
five to eight concentration levels.

iR
s RFCIFEELSEREEO I S0EROLY, EERil
TOHEERT B,

» DY, ERTIREELSS L CREDIEAD S L.
(Rl & DR ZMES 2EA% L)
« ERIZS COBmERIT G,

ERE oA R
TEEx J-anenc | BR-4R
aon o4 d.
IR wE M )ROSR sERE
A B 00S~Sng/ml LD RO M WemE AR DR, G
Wanti L 1079 oo MIFOIEEEGE, RAALT
[ R FIT TR 4, fEisFOuccuracyt T,
—= I |, pEEormTY. GRES
TERZ Gn 5-. 3 R S AR
ooe og! %19 -
B ;!'ﬂin&'iugsms i, ot o san v GEEALAEELELES
= nest a1 05 M2 Th, ELEOETe0TE
wongn | EHLC A e T E L TR
I 5 wre s DIEEEHLALLYREOE
s 5 Wk Doglhiuls, SRR
1R 1130 X
At 8 TEEr SFERERE R = i T,
HIE : QOS~05mg/ml 0051 ogs Lo+ FEESREROT 000
Eanl 00RO RA) dedd Fiz, EEGEREY
n2TE A3E 10T EA A
bam us _ uaz

I b2 itk A T AT
I Method Validation£ 32k
HMPERFRTE, TREOLIEHA P/ »2BFTHIL
EEREBLET,
vValidation of new methods. Forensic Sci Int 2007; 165: 216-224

v'Bioanalytical Method Validation, Guidance for Industry.
Food and Drug Administration 2018

F =2

P/ FTVYRERERCARECOT, MU ICRERT 508N
&5, 5, working solutionh* RICH - EEMIZE T ~ETHS,

ISidiE (EERNRENORUE) 7 r—AbTF a4 ATHIH,
FhhEVIgS THEERR Y BEEMEE 0RO HEZERT N
ETHD,

Similarity searchi$|1S% BIRT 2RO EELFERCIDTHS,

cFRSEREERs NMCRBTES HICE, ShERzoE N
WRIEGLTRBSOFEERHTRETHS,
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