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Abbreviations: AR, absorbance ratio; ARIl, absorbance ratio of 209 nm to 205 nm; GC-MS, gas
chromatography mass spectrometry; GX, glycinexylidide ;- HPLC, high performance liquid chromatography ;
IS, internal standard ; IS1, N-ethylnordiazepam ; IS2, chlorpheniramine ; MEGX, monoethylglycinexylidide ; M/Z,
mass/electric charge; N-DES, N-desmethyldiphenhydramine; QF, quantitation factor; QLP, qualification
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ETCOFHEEFAOLMNL, FPICRIT 5 YUBEBYORTER
Lo TR UDTHESRLRD, EEMOWEHOREITIZED
TEEARETHS. S0, EBYSBHEROEALXE
RO, SESTERORFIAR T LLLOXB D, H2
BIZBWTh, T35 LeBBINERCEEE TRIL R
BELTWA, RELRRTR, BBORALELSHEEIRD
EBEHOLRENBETD, BOWBBOFH L e 2 EAILE
BT, NBYBHIRAOOBEEHEHORBEY ST LD X
ST HRENPCONTIL, R +HREELEE TS,

EHI, SRR L ST RO CHRRES TOBRRICH
B RBSE DD, EEYSTITERHRECTHI DD
NEENTHS. LrdCRAETRESYSITEH OEHIZ
ABBIURBOAETAKELUDENRLTE Y, HAERPE
BEHEFSE NS E TIEBYOUENRERA 7Y —= v /X
IRETREAETLI TR oKD 20X 5 icfABEH
N B, UBRECRRERIVBERIm <+ 57 4 —
(thin-layer chromatography, TLC) &H R Zm= 257 4 —
— B B 4 ¥ ¥ (gas chromatography mass spectrometry,
GC-MS) o> AF ax v i, BBEHYAZ ) —= v 7 ET
HRHEYMELTEL™, LALZADLDOYAFAREWT
TLC TIBEIMEL A, 7 GC-MS TRRRE W%
MHBETHERET, HETREBEANE->TW5.

ARATIIKRECHEINCTZLEBLEERE I <} 7
$ 7 4 — v A5 & (REMEDi-HS®, BIO-RAD, Hercules,
US.A) KX AREREES LIUERITOTEE 2 XN
BE L, ZOEBESEERERPRBBEAR»HOXSE
BAZY)—=Vv I BIUEYE=2) Vv I~DIERYRAR.

HWHELTHE

. HiREE

REMEDI-HS® R #@#iths =<+ 757 v 25 4 (high
performance liquid chromatography, HPLC) 12, A%y v = v
S NG (ultraviolet, UV) S L o v — 2 —2EFE LI
FLOEYSHEBRTHD. ZOEBHBO=VE -2 -1
W, WESOEEOEMIL O WT, M EEHE (internal
standard, IS) W+ 5 HE LY O H AT FFEH (relative
retention time, RRT), 3 X' 205 2% 300nm ¥ TOEYE R <
IV ERCTEBLhRERAF 2 — 2 — (ERAF A —F—)
(qualification parameter, QLP) "EWRES A 75 ¥ — 1B &H
ThTED, BEFORYAELYEENKTI LN TES.
EWRESA 75 ) —CIIEZE2OFEYCH LT, LTFeg~<s
QLP 2B IhTWw5. Tikb RRTI & RRTZ2 12, &4
IS ©#% Nz /7 Ay 7 4% A (Nethylnordiazepam,
IS1) ¢ 2 wn7 = =5 § v (chlorpheniramine, 1S2) %3 %
RRT #FEHRLTW3. ¥, YIS VF 4 -7 727 % —
(similarity factor, SF) 2GR DEY N HEBE SN ARZ + 5
L&, ZOEMIco\C REMEDFHS® 054 75 ) —icgi
ERTVWBANRZ + T2 LORLUKEXBECEDLLALLDOTH
3. EH1, BIEEL (absorbance ratio, AR) 12 2 DD R %
BRICETLIBREEOLT, FHDTHHNT 3BRRLELER

i

LTEDH, L-max REYPARZ L S ADE—-IFEREERL, +
# Y/ F5F VAT 4 7 (second derivative) X A2 + 5 A% 2%
o LB, 2RESES 0 2RTERCHEYS TS,

REBIREOMUER L SBHELTE4 2K, Hixo
HFARERBLTWE, Thbh, BRENEETSIERC,
1) BRES - BESE2 775 10x2.1mm BKERY =—3 —
PV o P (V745 —~vavh—1F Yy ) (Hamilton,
Reno, USA), 2) BEMMESOKRETT705 10X4.0mm &4
FUYTBRI—FV 9P (ZTALTF IV a VA=) y D)
(A-28, BIO-RAD, Richmond, USA), 3) rht3¥pD H#E» 77
5 25%3.2mm MHEI— PV v ¥ (V=Y g VI-H—}
) » %) (Shandon, Cheshire, UK.), % LT 4) B igiux
WO SR TTIE S 160X4.6mm BA A VT I— 1) o P (2
Ry~ g v-2-Hh = bV y ) (Machery-Nagel, Duren,
Germany) D4 KD A T LA THA", s BBEHAIX, 7=
PO E Y VEERETHE (PH 7.05) R3S I 6TIEA Licd
DEFEBLTWS.

I. XB9HhEE

STFIRIBGE (LE, 0, K, BHE, REHEKLCL)
Iml LT, IS & LT IS] (B 12ug/ml) & I1S2 (BE
18ug/ml) DWEBXESLHER, FTLR—FOZEELHERY
0.2ml ik, BAF v 72 AXACCHHCER LK, 9500E
B/4TLIAEEOL, R - BRSO EHERHRIL TR

1 ml of urine, stomach
content, etc.

Addition of
0.2mlis

Centrifuged at 9500 rpm for 1
min in a microfuge tube

1 ml of serum or plasma

Centrifuged at 9500 rpm for 1
min in a microfuge tube

U

[Centrifuged at 5000 rpm for 5
min in a centrifugal filter
prepared exclusively for serum
sample]

Sample introduction
procedures

Placed in automated sampler

Injected into REMED{ HS

R

Sample preparation & Purification cartridge
separation procedures Sample preparation
procedure

Extraction cartridge

Separation | cartridge
Separation procedure

Separation || cartridge

Fig. 1. Sample preparation procedures for REMEDi-I-IS®
system. IS, internal standard.

parameter; RT, retention time; RRT, relative retention time; RRTI, relative retention time to
N-ethylnordiazepam ; RRT?2, relative retention time to chlorpheniramine ; SF, similarity factor; TLC, thin-layer

chromatography ; UV, ultraviolet
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Table 1. Retention time and relative retention time of
drugs and metabalites by REMEDi-HS® system

Substance RT(min) RRT1 RRT2
Apronalide* .79 0.166 0.034
Caffeine* .83 0.156 0.037
Bromisovalums .87 0.197 0.045
Phenobarbital .12 0.316 0.069
Carbamazepine .24 0.349 0.079
Brotizolam=* .87 0.556 0.127
Phenytoin .25 0.363 0.081
Nifedepine .55 0.523 0.105
Triazolam* 60 0.518 0.122
Glycinexylidide* .78 1.193 0.244
Prilocaine* .58 1.568 0.322
Fenitrothion# .78 1.714 0.336
Amphetamine 09 1.697 0.369
Monoethylglycinexylidide .16 1.692 0.399
Phenethylamine .21 1.685 0.375

.29 1.568 0.373
.30 1.573 0.374
.41 1.684 0.389
47 1.650 0.392

1-methyl-3-phenylpropylamine
3-phenyl-1-propylamine
B-methylphenethylamine
Phentermine

Ephedrine .50 1.862 0.405
Lidocaine .59 1.774 0.448
Hydroxyzine .74 2.183 0.434
Haloperidol 96 1.788 0.436
Mepivacaine 11 2.369 0.477
Nisoldipine#* .25 2.279 0.468
Methamphetamine .36 2.268 0.494
Tetracaine .47 2.564 0.519
Bupivacaine* .76 2.692 0.542
N-methylphenethylamine 17 2.155 0.514
Diphenhydramine 77 2.679 0.536
Methylephedrine* .96 2.535 0.552
Procaine .16 2.884 0.583
Tipepidine hibenzate* 17 2.334 0.569
Imipramine .84 2.920 0.651
Cocaine .00 3.151 0.658
Biperiden .63 2.850 0.689
Dibucaine .73 3.851 0.739
Chlorpromazine .15 3.067 0.738
Ranitidine .33 3.799 0.807
Dihydrocodeine 12.51 4.950 1.119
Acetaminophen ND ND ND

Amikacin ND ND ND

Vecuronium bromide ND ND ND

Pancuronium bromide ND ND ND

wML, Zhb¥ REMEDI-HS® Coa#i45 & & TEEM K
WY OBUESFTOTHFCOWCRE Lic. BEYRAES A 75
V- ICRERAENELTEShAEYD QLP #FHHRICES
THILAMETH), AFRCETL—MEFHCBFL
iz,

V. Y Fh4 gHDOHDINTG A—F—

REMEDi-HS® o 45 QLP OEEEK L
T, VFAM vHARHI W -REL b ERE L. Thb
b, B L8O QLP Kinz T, EWEEERE (retention
time, RT) oW THRE Lic. F/, ARKDWTIR, UV P4
v Tk 209nm & 205nm & D L (absorbance ratio of 209nm
to 205nm, AR1), 218nm & 213nm & @k (absorbance ratio
of 218nm to 213nm), % X O 223nm & 218nm & o K
(absorbance ratio of 223nm to 218nm) @ 3 EHED AR »B&H
ENTWBDT, ThLEDWTHEE L.

U FaA il Shictithy, ERCESShice VB
B WER), 2L, BEORBATVWICIahb b THRE
SRBREE (RESH, EHLLREROEREDLDIZE
LM e b ME X IRICEBROZEN LR @
) O 3FICHEL, BB A QLP KoWTMk L (&
2). VAL VvOEBRIITA IS Vv (KR XD AF
L.

V. AEREEO-HDOEMERRE

ATECA2BE DD L EA T2 ORY) - RBYIZOWT, K4
DEHEY B A F 3R L BEGHET, 0 - BB I0K
BRI ERANCEHENE, MIRIOFETHHL, 4Dy -
RO - 7BIERNTH 20— 7 F0oHYAVCCHRER
PYERL L7 (3% 3).

VI. BBINT A —F—ik NEREAE K O H 8k

REMEDI-HS® i BEEMO XM LT, RYBE &

Table 2. Comparison of liodcaine qualification parameters
of REMEDi-HS® system obtained from each group

Group®
Parameter
A (18) B (33) C (52)

RT (min) 5.748+0.158 5.643+0.177 5.649+0.220
RRTI1 1.842+0.053 1.947+0.082 1.925+0.137
RRT2 0.43240.008 0.42540.010 0.420+0.011
SF 0.003+0.003 0.015%0.017* 0.004+0.004
AR] 1.2234+0.009 1.236+0.023*% 1.22340.014
AR3 1.33540.006 1.3340.037 1.334+0.009
AR4 1.414+0.009 1.387+0.064 1.403:£0.023
L-MAX (nm) 275%5 27T+7 278+5
2DI (nm) 288+4 2863 288+2

RT, retention time; RRTI, relative retention time to
N-ethylnordiazepam; RRT2, relative retention time to
chlorpheniramine ; ND, not detected by REMEDi-HS®.
*, Drugs newly registered in REMED;-HS® library.

RT, retention time; RRTI, relative retention time to
N-ethylnordiazepam ; RRT2, relative retention time to
chlorpheniramine ; SF, similarity factor; AR1, absorbance
ratio of 209 nm to 205 nm; ARS3, absorbance ratio of
218 nm to 213 nm; AR4, absorbance ratio of 223 nm to
218 nm; L-max; wavelength showing maximum
absorbance ; 2DI, second derivative.

a) Group A, specimens with definitely positive history of
lidocaine administration; group B, specimens without
positive history of lidocaine administration; group C,
specimens with experimental addition of lidocaine.
Figures in parenthesis are the number of specimens.
#p<0.05 vs. Groups A and C by Scheffer's F test.
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Table 3. Regression lines and detection limits for drugs and metabolites examined by REMEDi-HS® system

. Regression Range Detection limit
Substance Specimen quuation (/,{g/gml) ! (1g/ml)
Amphetamine Water Y =0.369X —0.015 0.20— 7.0 0.999 0.2
Serum Y =0.378X +0.032 0.10— 8.0 1.000 0.1
Urine Y =0.412X +0.013 0.10— 6.0 0.999 0.1
Bromisovalum Water Y =0.354X +0.001 1.0 — 5.0 0.996 0.2
Serum Y =0.267X +0.252 1.0 —10.0 0.998 0.2
Bupivacaine Water Y =0.658X +0.075 0.09— 4.4 0.990 0.09
Serum Y =0.456X +0.090 0.14— 6.0 0.995 0.14
Urine Y=0.7T10X+0.136 0.18— 4.0 0.999 0.18
Caffeine Water Y=0.172X+0.174 1.0 —10.0 0.995 0.4
Carbamazepine Serum Y=0.498X +0.159 0.50—10.0 0.999 0.2
Cocaine Water Y =0.355X +0.039 0.12— 9.2 0.999 0.12
Serum Y =0.230X +0.002 0.15—12.0 0.997 0.15
Urine Y =0.3718X +0.068 0.12~ 7.6 0.999 0.12
Dibucaine Water Y =0.883X —0.026 0.06— 4.0 0.999 0.06
Serum Y =0.216X +0.140 0.12—12.0 0.991 0.12
Urine Y =0.630X +0.068 0.10— 4.6 1.000 0.1
Diphenhydramine Serum Y =0.746X —0.002 0.04— 3.0 1.000 0.04
Urine Y =0.697X +0.011 0.04— 3.0 1.000 0.04
Ephedrine Water Y =0.279X +0.021 0.26— 7.0 1.000 0.25
Serum Y =0.306X+0.063 0.10—10.0 0.999 0.1
Urine Y =0.580X+0.011 0.10— 4.0 0.999 0.1
Glycinexylidide Water Y=0.876X—0.178 0.20— 4.0 0.994 0.2
Serum Y =0.535X+0.018 0.06— 4.0 0.980 0.06
Urine Y =1.444X +0.350 0.02— 1.9 0.988 0.02
Hydroxyzine Water Y=0.912X —-0.013 0.08— 2.5 1.000 0.08
Urine Y =0.9056X —0.040 0.08— 2.5 1.000 0.08
Lidocaine Water Y=0.739X+0.117 0.05— 4.6 0.986 0.05
Serum Y =0.554X +0.063 0.10— 3.4 0.997 0.1
} Urine Y =0.941X +0.112 0.05— 3.3 0.990 0.05
Mepivacaine Water Y =0.919X +0.018 0.05— 3.7 0.998 0.05
Serum Y =0.634X —0.018 0.10— 4.0 0.996 0.1
Urine Y =1.045X+0.039 0.05— 2.8 0.999 0.05
Methamphetamine Water Y =0.286X —0.011 0.10— 8.0 0.998 0.1
Serum Y =0.267X +0.084 0.10—-10.0 0.997 0.1
Urine Y =0.329X +0.029 0.10— 5.0 1.000 0.1
Methylephedrine Water Y =0.353X +0.077 0.20— 5.0 0.993 0.1
Urine Y =0.537X+0.215 0.20— 4.0 0.982 0.1
Monoethylglycinexylidide Water Y=1.1456X —0.024 0.04— 3.0 0.998 0.04
Serum Y =0.833X —0.022 0.10— 3.0 0.998 0.10
Urine Y=1.7T18X +0.117 0.04— 1.7 0.996 0.04
Nifedipine Water Y =0.468X —0.050 0.10— 5.0 0.999 0.1
Serum Y =0.175X -0.011 1.0 —10.0 0.998 0.5
Nisoldipine Serum Y =0.013X+0.014 2.0 —10.0 0.987 2
Phenethylamine Water Y=0.196X—0.010 0.15—16.0 0.998 0.15
Serum Y =0.254X —0.014 0.20—10.0 0.999 0.2
Urine Y =0.441X—0.007 0.10— 5.0 1.000 0.1
Prilocaine Water Y =1.220X +0.055 0.04— 3.0 0.986 0.04
Serum Y =0.542X +0.196 0.10— 5.0 0.988 0.1
Urine Y =1.438X+0.609 0.04— 1.9 0.939 0.04
Procaine Water Y =0.379X +0.068 0.10— 8.5 0.981 0.1
Urine Y =0.516X +0.168 0.10— 5.9 0.986 0.1
Ranitidine Water Y =0.293X —0.025 0.50— 8.0 1.000 0.2
Urine Y =0.350X —0.007 0.50— 5.0 0.998 0.15
Tetracaine Water Y =0.378X +0.165 0.10— 8.9 0.977 0.1
Urine Y =0.476X —0.248 0.20— 7.9 0.997 0.2
Triazolam Water Y =2.193X+0.076 0.10— 1.0 1.000 0.05
Serum Y=1.505X-0.031 0.20— 5.0 - 0.999 0.1

Y. peak height ratio of each substance to chlorpheniramine ; X, concentration (#g/ml) of substance.
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Table 4. Regression lines and correlation coefficients between Rapid Estimate Method and Internal Standard Method

Substance QF Specimen ]tlg‘;:;:gn r Source
Bromisovalum 0.0109 Serum Y =1.072X —0.481 0.973(n =6) 63-year-old male (E)
Urine Y =1.026X—0.291 0.960(n =5) 26-year-old female (A)
GC Y =0.858X —0.117 NC (n=2)
Ephedrine 0.0130 Urine Y =2.173X—0.087 0.983(n =74 Exp; 6 male volunteers
(aged 26 to 40 years)
Hydroxyzine 0.0044 Urine Y=1.120X-0.071 0.999(n =6) 26-year-old male (E)
GC Y =1.068X —0.047 1.000(n=17) 26-year-old female (A)
Diphenhydramine 0.0055 Serum Y =1.047X+0.013 0.992(n =71 Exp; 17 male volunteers
Urine Y=1.151X—0.014 0.973(n =83) (aged 18 to 27 years)
Ranitidine 0.0188 Urine Y =0.940X +0.099 0.975(n =5) 63-year-old male (E)
Lidocaine 0.0042 Serum Y =0.856X —0.012 NC (n=3) Exp; 2 rabbits
Urine Y=1.129X—0.071 0.997(n =6) (weight ; ca. 2kg)
Glycinexylidide 0.0043 Serum Y=0.850X+0.050  0.996(n =5) Exp; 2 rabbits
Urine Y =1.152X —0.061 1.000(n =5) (weight ; ca. 2kg)

QF, quantitation factor; Y, concentration measured by Rapid Estimate Method; X, concentration measured by
Internal Standard Method ; E, emergency medical case; A, autopsy case; GC, gastric content; NC, not calculated.
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Fig.2. Age destribution of tested cases and drug positive cases in autopsy cases and emergency medical cases. Drugs were
detected in serum, urine and so on in autopsy cases and emergency medical cases by REMEDi-HS®. Open and closed bar
indicate tested cases and drug positive cases, respectively. Group A, male autopsy cases; Group B, female autopsy cases;
Group C, male emergency medical cases; Group D, female emergency medical cases; NI, no information on the age.
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E-BORCEITCCHEIRLEERE AT 2 — & —
(quantitation factor, QF) X525 TEH, ZTOQF 7 u=<
VT AROEY Y - FERTAHIET, RECKEFOR
BEERDLZENTEDL. AR TIIMOE - R L OV NEK
FDFrav VY VRE (bromisovalum), =7 = FU v, e F
BFvoOV, U7 Ve NGV, T30V, VALY,
7Y vRrF Y 2V (glycinexylidide, GX) W2\ T, RYpEE
% QF #FA\CEE (rapid estimate method) L, PEffEiey:
L DOEEFER (internal standard method) & B Uiz (G5 4).
EBRBEERRLUTOLO2ERA L 7 ra v VI ALRE
(AXFE, m#f), B =7 V) v (BXHFR), M F'a
FUOV(Tr A=YV, KR, EBC7=2vEL FF 3
v (HR, &HE), BRI =Fo v (=3, TR, £ GX (B
RER, XK.

VI. h3LHEOTRE~DEE

HeAz I VvERILTHEBAIShA2ERS 7 Ve FS5 3 v
2ug/ml ORBBEZIERL, MR ABDOH 5 22L& TTHE,
MISRREGLOREER CTHE L, BB I UERESFICHT
BA T AH LB OWTHE L.

Vi. ERBEICHTEZ 74 ILE—NBOEKE

REMEDi-HS® CRIMBICER$5 7 4 & & —~DRYTF
COWCKRET B, BiLEAY 4 V& — & LT REMEDE
HS® BE 7 j A8 —Fa—7 @Bere— 28, AR
0.22um) L3 YRT7 HV 7415 — (BY 7 ofbE=yF v
B, AL 045um, BAIVRT, ¥R 2FA L. mEHRE
7 2 RFN7 3 v 1.0, 30, 70ug/ml Eis5 & 5 CEBRBIC
%L, REMEDi-HS® E/ 7 4+ v % — T5000[E#5/4 T 5 57
DEOBEE Licd D, BLUHV 7 4 A& —%FGEEEC
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Fig. 3.

Sample count

Change of peak height of drugs through 50 consecutive analysis of urine specimen containing 2.0 zg/ml of
diphenhydramine hydrochloride. (A) Open square, lozenge and circle indicate the peak of N-ethylnordiazepam, chlorpheniramine

and diphenhydramine, respectively. (B) Open triangle indicates the peak height ratio of diphenhydramine to chlorpheniramine.
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Fig. 4.

Concentration (ug/ml)

Comparison of regression lines for phenethylamine in serum (A) and urine (B). Open square, lozenge and c1rc1e indicate

the specimens not filtered, filtered by REMEDi filter and by HV filter.
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Fig. 5. REMED;-HS® chromatogram of methamphetamine

and related compound (monitored at 205 nm-wavelength)
in the urine specimen experimentally prepared. AU,
absorbance unit ; IS1, N-ethylnordiazepam ; A, amphetamine
; EPH, ephedrine; MA, methamphetamine; MEPH,
methylephedrine ; IS2, chlorpheniramine.

Table 5. Intra- and interassay precision for distilled water, serum and urine of 10 local anesthetics and

metabolites examined by REMED;-HS® system

Measured concentration (ug/ml)

Spiked
Substance congentrlation Wihithin-day precision (n=6) Day-to-day precision (n=12)
m
(v¢/mb X SD CV1 (%) X SD CV2 (%)
Distilled water
GX 1 0.943 0.033 3.453 0.907 0.043 4.777
Prilocaine 1 1.052 0.069 6.555 1.067 0.079 7.438
MEGX 1 0.941 0.023 2.393 0.901 0.044 4.852
Lidocaine 1 1.078 0.054 5.016 1.071  0.051 4.715
Mepivacaine 1 1.034 0.036 3.454 1.023 0.037 3.634
Tetracaine 1 1.014 0.011 1.116 1.024 0.039 3.852
Bupivacaine 1 0.084 0.071 6.531 1.160 0.137 11.810
Procaine 1 1.015 0.085 8.348 1.007 0.081 8.044
Cocaine 1 1.004 0.024 2.438 0.964 0.049 5.119
Dibucaine 1 0.970 0.010 1.071 0.959 0.024 2.553
Serum
GX 1 1.075 0.067 6.274 1.074 0.053 4.968
Prilocaine 1 0.837 0.053 6.290 0.859 0.098 11.454
MEGX 1 1.005 0.023 2.301 1.037  0.046 4.395
Lidocaine 1 1.020 0.027 2.641 1.020 0.027 2.641
Mepivacaine 1 0.964 0.020 2.077 0.971 0.019 1.905
Tetracaine 1 ND ND ND ND ND ND
Bupivacaine 1 0.939 0.074 7.930 0.938 0.068 7.194
Procaine 1 ND ND ND ND ND ND
Cocaine 1 1.075 0.054 4.984 1.055 0.072 6.810
Dibucaine 1 1.032 0.027 2.661 1.023 0.039 3.825
Urine
GX 1 1.007 0.033 3.233 1.000 0.030 2.998
Prilocaine 1 1.000 0.076 7.590 0.987 0.071 7.212
MEGX 1 1.001 0.034 3.440 0.994 0.035 3.510
Lidocaine 1 1.031 0.037 3.567 1.018 0.037 3.627
Mepivacaine 1 1.032 0.033 3.217 1.027 0.026 2.542
Tetracaine 1 1.016 0.067 6.035 1.115 0.048 4.280
Bupivacaine 1 0.986 0.025 2.559 0.965 0.056 5.802
Procaine 1 0.988 0.021 2.161 0.990 0.049 2.501
Cocaine 1 1.007 0.028 2.773 0.999 0.026 2.606
Dibucaine 1 1.010 0.018  1.840 0.994 0.025 2.524

GX, Glycinexylidide ; MEGX, Monoethylglycinexylidide ; CV1, coefficient of variation for within-day precision ;
CV2, coefficient of variation for day-to-day precision ; ND, not determined.




TEEBL HPLC & L 2B REEESIEBD 547 635

FRICELETORT VT 4 THLBEK I 5AEYEL.

W. HEZAZILE (ST RTI) BEOEHOE

FRTLT 4 TADH SRR

PeAZ IVETHAVAR I va—vERE (1 &HEER
s7=2ve FZ 3V 10mg 2&F) (BANHE », BEECL?
AELBLEITAOREBRABRAS V5 4 7 (185 52THK) @
INBI2RBA LY, BRA%0, 1, 2, 3, 6, 9, 248k
BiciRill - R L, 51236, 8B BIR LTHHERE
L.

W. $RaAEL L UHREEDN D OEEYH

YUK OHBREATBS (MIECTHRE, K51k, BAASE
5 #4E) B X OAREM BRBLP R (KBRS BREE, Bl
Byrhhnks, EAEERRRS L OEHEERR) » ST
PHRE I BB EHESIPS (MiFLtkiE, Re6kiE, BE%

W 19B ) o\, REMEDI-HS® c4r# Lis.

BENS L LIcHRTIGIF, BHE6361 (67%), Zikiz244
(30%6), BERITFIL 261 (3%) TH -1z, FEDAITEMTIZ20
BR (104) 2 RL 4L, 1 ERE»SORACEHETH -7,
ZHETIN60RE (6 5l) B RETME (44) LFEE, &k
LB DEMBIHH LT (K2 A, B). HEFT
RBRENROSIFIF, BHIn296 (54%), ZHIT214] (40%)
T, WHOEBA L2 3B (6%) B »Tc. BUOFEBSMIT,
20 BT A DEE T, 50RA (1261) 2% b % <, Lihiz10m
HEOREA CHEW A L, 10RE (46) B&LHh -7 (K2
C, D).

M. BYME=42 ) 5O

B D R EL SR B8+ 5 ERBBEICH SR, U P g v
BEPORBBE IR OWT, MFRS IUREGEFDOY i

Table 6. Comparison of regression lines in distilled water adjusted to pH4 and §

pH in a solution

Substance Range (ug/ml) 9.0
Regression equation r Regression equation r

GX 0.5—-2.0 Y =0.878X—0.014 0.998 Y =0.899X —0.008 0.999
Prilocaine 0.3—1.2 Y =1.082X+0.087 0.986 Y=1.213X+0.026 0.990
MEGX 0.4—1.6 Y=1.091X+0.002.  0.999 Y =1.104X+0.013 0.999
Lidocaine 0.6—2.4 Y =0.657X+0.015 1.000 Y =0.660X+0.026 0.999
Mepivacaine 0.5—-2.0 Y=0.908X—0.012 0.999 Y =0.930X+0.004 0.999
Tetracaine 1.0—4.0 Y =0.375X—0.002 1.000 Y =0.350X+0.037 0.998
Bupivacaine 0.5—2.0 Y =0.648X—~0.069 0.981 Y =0.626X—0.016 0.993
Procaine 1.0—4.0 Y =0.375X+0.050 0.991 Y =0.347X+0.119 0.996
Cocaine 1.0—4.0 Y =0.250X+0.001 1.000 Y =0.230X+0.003 1.000
Dibucaine 0.5—2.0 Y =0.876X—0.043 1.000 Y =0.874X—0.079 0.998

Y, peak height ratio of each substance to chlorpheniramine; X, concentration (xg/ml); GX,

Glycinexylidide ; MEGX, Monoethylglycinexylidide.

A
6.5
=/
E6.251
0
3
§ 6
5
B
5
£5.75-
Q
@)
55 i I I I I T T T T 1
012345678910

0.5+

T I 1 i
012 345 6 78 910
Time of storage (days)

Fig.6. Change of concentrations of methamphetamine and its related compounds in urine. (A) Change of concentration of
methamphetamine (triangle), amphetamine (lozenge) and ephedrine (circle) in the urine specimen experimentally prepared at the
concentration of 6 xg/ml. (B) Change of concentration of phenethylamine in drug-free urine.
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Fig.7. REMED;-HS® chromatograms of 10 local anesthetics
and metabolites in distilled water (A), serum (B) and urine
(C). 1, N-ethylnordiazepam ; 2, glycinexylidide ; 3, prilocaine ;
4, monoethylglycinexylidide ; 5, lidocaine ; 6, mepivacaine ;
7, tetracaine ; 8, bupivacaine ; 9, procaine ; 10, cocaine; 11,
dibucaine ; 12, chlorpheniramine.
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Fig. 8.

Time course of lidocaine and its metabolites in serum (A) and urine (B) obtained from a rabbit with the administration

of lidocaine hydrochloride of 2mg/kg. Open square, lozenge and circle indicate lidocaine, monoethylglycinexylidide and

glycinexylidide, respectively.
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Fig.9. Time course of methylephedrine (A) and ephedrine in urine obtained from human volunteers with the administration of

cold remedies.

A

0.80 4
0723
0.64 4
0.56 4
048 3

0 040 3

<0323 1S N-DES 1s2
0.24 3 ) f
0.16 3 JJ' l DIP I\
0.08 :_.J u\ﬁ“_‘w —
0.00 3 R e —
{008 S ——

T T T T T T T T T T T T

0.80

B *
i
{ \

0.56 3
0.483 N-DES
o (140 ﬁ DIP
<o 423 1 1S2

0.24

_ Vo \
o VL) N\

-0.084

T T T T y LARRASS T T "AAc
) L2 3 4 5 6 8 9 10 11 12 13 14 15

Tix7ne (min)

Fig. 10. REMEDi-HS® chromatograms of serum (A) and urine
(B) obtained from 27-year-old male with the ingestion of
diphenhydramine hydrochloride of 100 mg (after 2 hours).
IS1, N-ethylnordiazepam; N-DES, N-desmethyldiphenhydr-
amine ; DIP, diphenhydramine ; IS2, chlorpheniramine ; *,
another metabolite of diphenhydramine.
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Fig. 11. Time course of diphenhydramine in. serum (A) and
urine (B) obtained from 17 human volunteers with the
ingestion of diphenhydramine hydrochloride.
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Table 7. Drugs and metabolites detected by the analysis of REMEDi-HS®
system in emergency medical cases and autopsy cases.

Aminoglutethimide
Amitriptyline

Apronalide

Azacyclonol

Betaxolol

Bromisovalum
Bupivacaine

Butriptyline

Caffeine

Carbamazepine
Carbamazepine-10, 11-epoxide
Carbamazepine metabolite
Carbromal
Chlorpheniramine
Chlorpheniramine metabolite
Chlorpromazine metabolite
Cimetidine

Clemastine
Cyclophosphamide
Desmethylzopiclone
Desmethylmeperidine
Diazepam

Dihydrocodeine
Dihydrocodeine metabolite
Diltiazem metabolite
Diphenhydramine.
Diphenhydramine metabolite
Dipivefrine

Dothiepin

Econazole

Ephedrine

Erythromycin

Estazolam

Fentanyl

Glycinexylidide

Hexobarbital
Hydrocortisone
Hydroxyzine

Ketamine

Lidocaine

Maprotiline
Monoethylglycinexylidide
Methadone
Methamphetamine
Methylephedrine
Methylphenidate
Methylprednisolone
Metoclopramide
Naphazoline
N-desmethyldiphenhydramine
N-desmethylverapamil
Oxymetazoline
Perphenazine
Phencyclidine
Phenethylamine
Phenobarbital
Phenytoin

Pindolol

Promethazine
Promethazine metabolites
Promethazine sulfoxide
Quinidine

Ranitidine

Ranitidine metabolites
Sertraline metabolite
Sulpiride
Thiopropazate
Trazodone

. Verapamil metabolite
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f7 4 nv&—, HV 7 4 v 2 — Bl giicuFh b REs

TETH N, REBEFRLCE ZARFRERENELA,

nEETD 12 T HEYy - 2 BILRBETE7 4

2 —DEEICEFRIE BIE-ETHo N (M4 A). RRETD

74 ME—ERAVTELACRERIRIFCERELRL,

EEBEG L 3ER—O Y- 27BEA LA (K4 B).

. BPOREIBRREICOWTORE

2488 D ZEMIT >\ T REMEDI-HS® 12 813 5 & « D R R

BEERDE. FORER, ThbITMmEHRT 0.04~2ug/ml, K

T 0.02~0.2ug/ml, FRBAHT 0.04~0.4ug/ml O #HIZ

Hots (F&3).

V. BREBRES LT Fh4 o RBREOCRALSLUA
ZE

REMEDi-HS® 0 Hi % X CHEREER SV TRET 51

B, SEORFMESEL 280 Vi1 vREDEEEK, ¥

WERBAOMBELPRICEHRML, REMEERE, BRELEBHEL

TRFABEH, BEEEE LTSI, %4 1.00sg/ml 28

WBELTHRELIE L. TOER, BRNEEH CVi;
coefficient of variation for within-day precision), H % Bj
(CV.; coefficient of variation for day-to-day precision) {Z-Z
FNEBIFRI1.07~8.35%, 1.91~11.8%TH 7= (FE5).
V. URA4, MEGX KLU 7O0LT7LJILRED
REMEDI-HS® & GC-MS #ic & 5 b
U Fa4v, MEGX, 87 r a7 LY VREEY GC-MS
¥TERE (Y) L, REMEDI-HS® ToOEEREE (X) & B LA
BEFEELEH LA, U FA4 vidmiEd T Y=0.778X+0.597
(AHBESMR¥ (1)=0.861, n=12), R T Y=0.908X—0.010 (r=
0.908, n=12), MEGX 21U+ C Y=1.518X+1.910 (r=0.978,
n=13), [RHET Y=0.272X+3.477 (r=0.753,n=8), 7w A7
Y VRSN Y=0.T18X+13.548 (r=0.939, n=6, Mi& 4 H&E,
R 28 Thote.
V. BRFIOREFORBELLE T XFILT IEEICH
T 3EWAORE
EYRBADRBBIZ, BRI A 2 v I8V, TV

Table 8. Main three emergency medical cases and three autopsy cases of which toxicological informations were clarified by

REMEDi-HS® system
Case Sex (;:gfs> Profile Specimen Drug Con&egr}t;:};lon
A M 32 Death due to Serum Methamphetamine 20.5
methamphetamine
intoxication Urine Methamphetamine 49.7
A F 26 Death due to bromisovalum Serm Bromisovalum 23.9
intoxication Hydroxyzine 1.56
Urine Bromisovalum 81.4
Hydroxyzine 27.0
Gastric Bromisovalum 1324
content Hydroxyzine 50.4
A M 17 Death due to motorcycle Urine Methylephedrine
accident Ephedrine
Dihydrocedeine
E M 63 Attempted suicide by Serum Bromisovalum 98.8
bromisovalum ingestion
Urine Bromisovalum 47.6
Ranitidine 57.4
Ranitidine metabolite
Pindolol
Gastric Bromisovalum 761
content
E F 37 Attempted suicide by the Serum Carbamazepine 15.2
ingestion of carbamazepine Carbamazepine-10, 11-epoxide 8.6
and other drugs
Urine Desmethylzopiclone
Chlorpheniramine
Promethazine sulfoxide
Gastric Promethazine
content Promethazine sulfoxide
E F 46 Attempted suicide by Serum Carbamazepine 9.5
cement ingestion Desmethylmeperidine
Urine Maprotiline
Sulpiride
Gastric Lidocaine
content Erythromycin

A, autopsy case ; E, emergency medical case; M, male; F, female.
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Fig. 12. Time course of lidocaine and monoethylglycinexylid-
ide (MEGX) in the serum and urine in three male cases of
acute myocardial infarction. Open circle, lozenge and
square corresponde to a 55-year-old male, a 57-year-old
male and a 62-year-old-male, respectively. (A) Lidocaine in
serum, (B) MEGX in serum, (C) Lidocaine in urine, (D)
MEGX in urine. *, a 55-year-old male.
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Abstract

Toxicological analysis on human specimens such as body fluid is very important in clinical and forensic medicine.
Many analytical instruments have already been developed, and they are now available in the medical field. In practice,
those instruments are, however, used for definite confirmation of a drug or poison that is already known or strongly
suspected to have existed in the specimen tested. It is, however, much more important and necessary to rapidly and
systematically explore drugs or poisons in emergency medical cases and forensic autopsy cases with no or little
toxicological information. In this study, the full automatic high performance liquid chromatography system, REMEDi-HS®
system was used, and its possibility for drug identification in those specimens with no toxicological information was
systematically examined. Forty-two kinds of widely used drugs and their metabolites, being selected from among such drug
groups as antipsychotics, hypnotics, antihistaminics, local anesthetics, etc., were experimentally added to distilled water,
serum and urine, and it was examined whether this instrument could correctly identify these substances or not. The result
was that 38 compounds (but not four acidic drugs) were correctly identified by REMEDi-HS®. Eight local anesthetics and
two lidocaine metabolites could be simultaneously separated as different peaks in a specimen and correctly identified as well
by this system. The qualitative analysis of these compounds in specimens was not influenced by the hydrogen ion
concentration ranging from pH 4 to pH 9. Methamphetamine, its metabolites, amphetamine, ephedrine and methylephedrine
could be also correctly identified even in putrefied specimens. Calibration curves for 24 kinds of drugs and metabolites
were prepared by plotting the peak height ratio of each standard to chlorpheniramine, internal standard, against the
concentration to examine the possibility of quantitative analysis by the REMEDi-HS® system, and they showed excellent
linearity. Detection limits of these compounds were about 0.1 . g/ml. The sensitivity of this system for these compounds
was better than that of the thin-layer chromatography system usually used in Japan. Therapeutic drug monitoring for
prilocaine, lidocaine, mepivacaine, bupivacaine and carbamazepine was considered fully feasible because their detection
limits by REMEDi-HS® were much lower than their therapeutic blood levels. Quantitative values of bromisovalum,
ephedrine, hydroxyzine, diphenhydramine, ranitidine, lidocaine and glycinexylidide in serum, urine and gastric matrices
using quantitation factors, being determined for approximately 450 different kinds of drugs and metabolites by the
manufacturer based on the average ratio of drug concentration against the peak height, were compared with the results by
multi-point calibration method. Then each regression line between the values given by these two different methods gave
good correlation coefficient, ranging from 0.960 to 1.000. When the values of lidocaine, monoethylglycinexylidide and
bromisovalum in serum and urine measured by multi-point calibration method were compared with those by gas
chromatography-mass spectrometry methods, thus showing good correlations (0.753 to 0.978). Within-run and day-to-day
precision coefficients of variation, being examined with eight local anesthetics and two lidocaine metabolites, were from
1.07 to 8.35%, and 1.91 to 11.8%, respectively. The hydrogen ion concentration had no influence on the quantitative
analysis of these ten compounds. The serum and urine, obtained from human volunteers and a rabbit to whom an over the
counter drug or lidocaine was administered, respectively, were analyzed, and then the administered drugs and their
metabolites were correctly detected. Out of 79 autopsies and 53 clinical cases, of which specimens were analyzed by
REMEDI-HS®, every drug or metabolite was detected in 61 autopsies and 46 clinical cases. Drug identification by
REMEDi-HS® was shown to be very useful for diagnosis and/or therapy in these autopsy and clinical cases. Drug
monitoring of lidocaine and its metabolite, MEGX, was performed in three cases of acute myocardial infarction with
intravenous lidocaine administration, and REMEDi-HS® was also shown to be useful in drug effect certification and side
effect prevention. From these results obtained, it has been well demonstrated that REMEDIi-HS® contributes significantly
to rapid and comprehensive drug analysis in both forensic toxicological practice and emergency medicine.



