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Challenging study to establish a standard method for the determination of drugs
in special samples containing putrefied tissue
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The Eurpose of this study is to establish a standard method for quantifying
drugs in putrefied tissues obtained by forensic autopsy. Two model drugs, and internal standards(lS)
with different similarities were added to putrefied pig tissues, and quantification was performed
by internal standard method and standard addition method. The slope of calibration curves and the

accuracy of quantitative values were compared.

In the internal standard method, the slope of the calibration curve fluctuated as the IS
similarity decreased, and a maximum quantification error of 67% was observed. On the other hand,
with the standard addition method, it was more difficult to obtain a calibration curve showing a
high correlation. Deuterium labeled compound was the most suitable IS for any of the quantification
methods. If deuterium labeled compound is not obtained, it seems effective to extract drug using
several 1Ss with high similarity and quantify drug using IS which showed the highest correlation.



XL C-19, F-19—-1, Z—19, CK—19 (#m)

1. HBFZERRAG Y WD 5

FERZEFIZBW T, Y ONTIE, BOTEETH D, =& 2 EERENEIRIC K SR T
o THIM IR RO HNDZ ENZW, Lol BIRDEIT L7 R kB b O3 O E
BTN 2D TV 5,

WG 72T 7 o 7 RBHI R EEY) L EREIUEE Y (NEFEYEYE 1S: Internal
Standard) Z¥RAN L7252 FH V., B LG ORI & TMEED OPRFEIZ X0 a2 fERk L
TRBHP IR DR FE 2 R & D NEIEEE N MR R PO EEIEE LTAS HW BTV A,
—J. B FDOT T BN AT TERWEREHC W T, EEREZ DO b OISy
ZUIN U THERR L 72 s K 0 B R O SR FE % 2R & DAEMERIME R HERR S T s, L
U2 S ERERINEIIR ERIER D= DIZZ < ORI 2 L L T2 LIC/EENEMETH Y |
Mz TEDOIEMIEEREE L To@E BIZE A EHFELRY, &2 CliRE W RERIC L0 [E
B Oy 2 TETHZ & LEEMIITHOILTWAE R, ZOHFETIIHREROMEE 2336
WL TRELL B D56, EHATEENGEONRWERMEND D, 72 1S OZRE 72581
FIEDLRMELTH O . FAEICBWTIE, BRGRRRZ & 0 Rk aUR R 3R O B &Iz DV TR HE
ERDFENFAERE T, Bk TIES IS DO FIETERDEEZHHE L TWHOREHETH 5,

Z 2T, JERGHR A SR BN P O 2 IE L ERTE D HIEAMENL LT, T X TOR
BICHF T2 LN TR, EMEEOFHEMEEZREMICM ETX 5 LE X, Atz &R
L7z,

2. MHEOHEB

AWFIETlE, FEEER & L COHftl L O S =7 ¥ ok, IF. HicEmEiRmnL iz
FEEENT . JERLE D B 2 NEREHEME (1S) 212 C. T ENINEMEHELE L B UERINE C
ERBEZITV, MEROFEZSCEREO EMHE L LT 5, £ OBIC@ T B3 125 25 8)
ZoR T NEEHEY)E (IS: Internal Standard) % in silico DFIETROTF T HIEEKRTFT
%, WEICOMHFEFCHEEZITV, FFEREVEHR Y O F25 00 CEFMEO BV E &L 2 L3
HIEEAMET D,

3. Wt Hik

(1) XIRIEYOZIE & NEEHEY)E D ER

Ry L L TR, BEIHBRREOED ST CLIX LI ONxSR L 725 Lidocaine &
Diphenhydramine %2R L7-, WNEMHEAEY'E (IS) & LTI ACD/MS Workbook Suite (ACD/Labs)
V7 T EAW, MBEICER L 1319 oY T —Z _X— 2D F )35 | Dice Coefficient
T Y XA L DFEUERBEIT, FEIVEEEE 0. 75~1.0 D 6 FEAZ &I L 7=,

(2) BB O ERL

Amky 3 1 A, RE 30 kg D7 X DIk, A, g (v« ZLX0AN) %2 -20C
THWEAE LT b O & Eieatk & L, IR 25~31C (FH28°C) T2 B LT HREMNE L=
HIZ 20CTHEHREFE LI b OEBRGRE L Lz, 22N oiEHT Lidocaine (10 pg/ml or
g. b NOBIEREICAEY) & Diphenhydramine (1 pg/ml or g, & NOHEIREIZHEY) Z RN
L TR &2 1R L 72,

(3) RALERYE & 3T ik

b ROAREERCEE 0. 1 ml or g 1T 6 FEDO R EE 2 N L, WIZHEL LA HETSINTE TR Bk
(Lidocaine: 0, 1, 5, 10, 15, 20 pg/ml or g, Diphenhydramine 0, 0.1, 0.5, 1, 1.5, 2 pg/ml
or g) HIERK., MEMOEREZIT-72 (n=3), TNENDOEREFTIEIZONT, MEBROMEE &
FHEALREL. 15 DN T2 B BAE O IEREEE [Z DU TEREIREY L 72, EY O 213 QUECKERS % AV,
SSHHIT B EE LOMS-8040 38 L1V 8045 (kU FILIUEMR) TIT-7-.

LC-MS D44tk

8 : LC: Nexera UHPLC v A7 A (i)

MS: LCMS-8040, 8045 kU 7 /LU e (L)

17 A : Phenomenex Kinetex XB-C18 (2.1 x 100 mm, 2.6 pm)

HT LA —T2 0 40°C, WEE: 0.3 ml/min

BEIME : 10 M X@7 =745 0. 1%FWAEE (A)

10 M X7 v E=7 L 0. 1% A Z ) — LK (B)

75T b 5% B (0 min) - 95% B (7.5 - 10 min) - 5% B (10.01 - 15 min)

A AP EST (+)

EEA A : Lidocaine m/z 235.00>86.10, Lidocaine—d10 CE{EIEE 1.0) 245.15>96. 15,
Prilocaine (0.953) 221.05> 86. 15, Atenolol (0.893) 267.05>145. 05, Mepivacaine (0.875)
247.10>98.10, Alprenolol (0.804) 250.05>116.10, Diazepam—d5 (0. 753) 290. 15>154. 05
Diphenhydramine m/z 256. 00>167. 05, Diphenhydramine—d6 (1.0) 261.90>167. 25, Bromazine
(0.9827) 334.20>245.00, Atomoxetine (0.9558) 256.05>44.05, Tramadol (0.9201)
264.10>58. 15, Chlorpheniramine (0.8914) 275.00>230. 00, Diazepam-d5 (0. 7559)



290. 15>154. 05

4. WFFERR SR

(1) PRk

Lidocaine DM 2 NEMEHELE TERR LT & 2 A, FERBIOBES. WFno 1S T
HIRERE (r) 230.99 LU Lo BAF 2 ERMERE Sz (Table 1), Z OB OMER %
T, BB @ Lidocaine # B & T 5 & | JEIROET & 2, EEMEOBMARD S,
7 H R E U 7= U & A CILIfEEERUE2Y 0.9 AT D 1S ZHWHEA. &K 5090 E &
FRENED T, FNEFNOREHI B IEEE D Lidocaine WM L TH LN - B OM X 1%,
RAH A OB L JERLOFREE TR 72V | Lidocaine & AEMEHELIE N & IS (Lidocaine—d10,
Prilocaine) &AW AIIMEROMEE DEF/NEL /-7~ (Fig. 1), —J7 Atenolol &
Diazepam—d5 % IS IZHWD L BEROME DEMNKE < 72 -7, Diphenhydramine {22\ T3
[RAR DAE A 23558 B AL, Brfii g o # B TGk O E & %179 &, Diphenhydramine—d6 %
ISICHWEEAIE, SO EEEOTIITER LIZFRIZEHB W T 15%LANICE £ > 723,
B DKW Diazepam—db % IS IZHWD &, Hc K 67T% DEERENRD Hivl,

Table 1 PEBIEHEILIZ L A RBREBRROPERE L Lidocaine DEER(E

SE | ERER L EEf# (n=3, |Lidocaine-d10| Prilocaine| Atenolol |Mepivacaine|Alprenolol | Diazepam-d5
ug/mlor g) (1.000) (0.953) (0.893) (0.875) (0.804) (0.753)
0 r? 0.996 0.993 0.997 0.999 0.997 0.997
% EE(E 10.9 10.8 10.7, 11.2 10.7 10.4
2 EE1E 11.7 11.6 11.1 12.4 11.4 11.6
7 EEE 12.1 11.9 11.6 12.7 11.6 11.8
0 r? 0.997 0.997 0.991 0.994 0.995 0.991
e EE2(E 10.3 10.6 10.1 10.0 10.1 9.7
2 EE1E 10.7, 10.7| 11.6 10.5 11.6 10.6
7 EEE 12.1 11.9 13.3 11.6 13.3 11.9
0 r? 0.995 0.994 0.994 0.992 0.995 0.992
B EE2(E 9.9 10.0 10.8 10.6 10.6 10.8
2 EE1E 11.6 11.4 12.9 12.4 12.3 12.6
7 EEE 12.1 12.4 15.0 13.1 13.3 13.2
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(2) R HEAINE

FEAETANEIZE 1T D Lidocaine O 43HT Tl & EAEEEIXRIEITIR T L, REMREAN 0.99 LT
W AREIN L B B (Table 2), Z OPERBOIK TIXER L 72 1T Che S Th
o7z (Table 2, Fig. 2), BoNERMELREIES-&, 7 HRE=EEAE (B Li-m
WREI T 4.7~12.4 pug/ml. NPHEEEIC 13.8~25.0 ug/g. MAFHEIT 9.9~13.0 ug/g
Lot

JERE LT L=k B D oY D E BT, ~ b U v 7 AR AR T HERERINE
DHLEINTWD, LML L, SEIOERERNG . FEERINEIINEEAELIZ TR
TEFRELDY 0.99 L EDBAF 2 MREMREZGL2ONH L BEORWEREZSL7-DITIE, x4
LB T L EEN VLA A 1S & U CHREEIR L TEp AR L, &b BUWHB 2
RLEISEHWCERTAZEVRATH D EBbiv-,



Table 2 HEHERIEIZ L ZBREBBROIREFRE L Lidocaine DEERSE (ug/ml or g)

Lidocaine-d10 Prilocaine Atenolol Mepivacaine Alprenolol Diazepam-d5
SR AN (1.000) (0.953) (0.893) (0.875) (0.804) (0.753)

2 EEE r? EE(E r? EE(E 12 ERE r |(EEE 2 EEfE
0 0.988 10.0 0.974 12.4  0.957 4.1 0.996 7.9 0.947 2.8 0.980 6.1
1% 2 0.992 9.8 0.995 10.1 0.972 9.4 0.989 9.8 0991 10.1 0.990 10.8
7 0.968 11.9 0.974 12.4 0.961 4.7 0.996| 7.9 0988 10.1 0.980 6.1
0 0.995j 104 0.997 10.3) 0.993 11.2  0.992 10.3 0.998 10.0 0.995 10.61
P fik 2 0.987, 10.21 0.989 10.8 0.980 11.3 0.981 10.7) 0.986 10.7 0.984 10.5
7 0.929 149 0.943 14.3) 0.892 13.8 0.758 25.0 0.916 14.8 0.922 15.3
0 0.984 12.4 0.980 13.00 0.977 15.1 0.993 12.7 0990 143 0.984 15.1
AR 2 0.991 10.8 0.956 12.9 0.991 11.2  0.993 10.2 0.988 11.3 0.987 11.3
7 0.996 9.9 0.990 13.00 0.988 10.0 0996 121 0.995 11.3 0.998 11.3
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(3) #ELE X3 2 Rk AR 3 O 8 B TR

AAFFEDRLE DS, NEEHEE TIX IS & L CEABEREZHWD Z Lt ancahud, Ao
PRI ORRE N R > T, R0 EfERERENSOND Z LV L, —JFEKE
RO NTFEDRREEAR A ITIE, IS OBIRIC L » Tid, ERMEITH7R 0 FEZENE U D ATREMER
IR E NI, ZOEAIETONTIERELE CTHEDREZHE L-Ob, MEEMENE W 1S 25
RN U CREERINECTED 2R L &b BWHEBZ2 R LI AW E 1S L L TEM A E&
HZEMNEE RO BIEE TO L Z AREREN 0.99 LLEIZ/Z2 5 & 1E LW E &R R3S
Hs e b3,

(4) A%ORA

AWFFEHRIRIC, 7 % O Z A > 7R 2 VT IEE O R RBURH 3 0 i &7 Ik
IZOWT, —EDRENE LN, 5% ZOfERZITIC, P E IS TR 0¥ &
HEECTH D MR ZE AV CRBRORTF 2170, SRIE LN ROBRIEEZI TN EE 2
TWb, 7. insilico DFEE AW IS OERFTFTEIZOWVWTH I L2 5B %2179 FET
HDH, TNOLORREESE 2 T, NEMEAEYE OB E 7 OB ERINE DR BERROVERR T 57
ElZOWTEKN R FEEZRED X5, MEEHFITLINWEE X TV,
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