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URINARY EXCRETION OF BENZOYLECGONINE 
FOLLOWING INGESTION OF HEALTH TEA 
George F. Jackson~~ Joseph J. Saady and Alphonse 
Poklis, Dept. Pathology, Medical College of Virginia, 
Richmond, VA. 23298-0597 

Four males ingested one cup of Inca Heallh Tea '{­
which contained 1.87 mg' of cocaine. Following 
administration, food and beverages including coffee 
were ingested ad lib over the course of the study. 
Urine specimens were collected for 36 hrs post­
ingestion. Urine was analyzed for OOnzoylecgonine 
(BE) by EMIT-<I.a.u., TDx and GC/MS. Creatinine 
was determined by colorimetry. Positive 
immunoaSsay results were obtained for 21-26 hrs posl 
tea ingestion. Discrepant immunoassay results 
occurred with only one specimen: EMIT. positive; TDx, 
negative, 0.25 mg/L; GC/MS. 0.273 mg/L. 
Quantitative TDx results were well correlated with 
GCIMS results. r2;:0.963. n;:45. Maximum. urinary 
BE concentrations ranged from 1.5-2.8 mglL, occurring 
from 4-11 hrs, post ingestion. Total BE excretion in 36 
hrs ranged from 1.05 to 1.67 mg, 59% to 97% of the 
ingested cocaine dose. Urinary excretion rate 
constants (Km) ranged from 0.037 to O.045/hr. While 
the FDA has banned importation of Inca Health Tea, 
the product may still be available and should be 
considered when interpreting urinary BE 
concentrations. 
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VALIDITY ASSESSMENT OF THE ABUSCREEN® 
ONTRAK tM ASSAY FOR COCAINE Edward J. Cone', 
William D. DarwIn and Sandra L. DIckerson, 
AddIction Research Center, NIDA, Baltimore, MD 
21224 

Abuscreen ONTRAK for Cocaine Is an easy to 
use, qualitative test for cocaine metabolite 
(benzoylecgonlne, BE) In human urine. The test kit 
Is self-contained and can be performed In about 3 
minutes. The principle of' the assay Is latex 
agglutination-InhibItion; a negative result Is 
determined by the presence of whIte particles In the 
viewing aree 01 the slide, whereas a positive result 
,. Indicated by a milky appearance. We pertormed a 
validity assessment of ONTRAK by analyzing a set 
of 290 urlnes In which BE had been quantitatively 
determined by GC/MS. The set consisted of drug­
free specimens containing known amounts of drug 
standards and specimens collected from 5· male, 
volunteer research SUbjects who provided Informed 
consent and received Intravenous doses of cocaine 
under controlled conditions. Specimens were 
analyzed In random order under blind condItions 
and manufacturer's procedures were followed. Two 
Independent test readers recorded results. I 
"Cutoff" readings were assIgned when the test was I 

not clearly positive or negative. Concordance of 
results between ONTRAK and GC/MS for clinical 
specimens was high and no false pOSitives «300 
ng/mL) were obtained. However, the two readers 
recorded one and three false negatives (300-1000 
ng/mL), respectively, and disagreed on 8 results. 
Also, there were numerous "cutoff" results In the 
concentration range of 300-1000 ng/mL. The study 
Indicated that ONTRAK results compared Will with 
GC/MS, but weakly positive specImens «750 
ng/mL) may not produce definitive results In the 
ONTRAK list. 
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MILENIA--A KINETIC IMMUNOASSAY SYSTEM FOR SEMI­
QUANTITATIVE DRUG SCREENING. C. Hand, D. Burns, "REMEDI"IDENnFICAnON OF DRUGS YIELDING FALSE 
R. Smith, A. Moore, H. Wilson, S. El Shami and POSITIVE AMPHETAMINE IMMUNOASSAY RESULTS 
V, Spiehler*, DPC/ERI, Witney, UK and DPC, Los Alphonse Poklis;' Jay Still and Joseph J. Saady. Dept. of 
Angeles. CA 90045 . Pathology, Medical College of Virginia, Richmond. VA. 23298­

fm7
Milenia is a novel kinetic enzyme immunoassay 

system in a microplate format Which has been Approximately 30,000 urine specimens were screenedapplied to drug screening. Patient samples are 
under NIDA guidelines by the EMIT-d.a.u. Monoclonaladded to ligand-coated wells, along with ligand­

1 abel ad drug antibodies and horseradish peroxi­ Amphetamine (A)lMethamphetamine (MA) Assay (EM). 
dase (HRPO)-labeled drug as tracer. During the Of these, 54 failed to confirm for Amphetamines by 
initial 30 minute reaction, enzyme-labeled drug GC/MS. Reassay by the EM, EMIT-<I.a.u. polyclonal (EP) 
competes with drug and drug metabolites in the and TDx AlMA II assays yielded the following positive 
patient sample for antibody binding sites. results: EM, 54/54; EP, 50/54 and TDx, 8/54. Cross­
During a second 30 minute incubation, the reacting drugs in these urine specimens were identified by the 
addition of a multivalent anti-ligand creates a "REMEDI" D~ug Profiling System. The REMEDI is an 
bridge between the drug-antibody complexes and automated multi-column high pressure liquid chromatographic
the ligand-coated wells. The microplate is then system. Sample preparation consist of dilution and
washed to remove unreacted material. centrifugation. Following automatic injection, drugs ale 

isolated in two polymeriC pre-columns containing PRP-1 andHydrogen peroxide and o-phenylenediamine are 
Aminex A-28. Analytical separation is produced in shortthen added, and the rate of color development 
reversed-phase .column coupled to a silica column. Eluteddue to HRPO activity is determined at 450 nm 

(2,2'-diamino-azobenzene) using a kinetic drugs are identified by relative retention time and scanning 
microplate reader. Reaction rates, measured in UV detection. Analysis is completed within 25 min/sample. 
milli-optical density units per minute, are The spectrum of the unknown is compared to spectral 
inversely related to drug concentrations present library of over 300 drugs. Immunoassay cross-reacting
in the samples. Intrassay precision for delta-9 drugs included phentermine, ephedrine/pseudoephedrine,
THCOOH at. 100 ng/ml was 4.2X, interassay laOOtolol, fenfluramine and ranitidine. Identification of· these 
preciSion was 6.2X. Intrassay precision for drugs in a single step chromatographic procedure
morphine at 300 nglml was 4.9X, interassay demonstrates the versatility of REMEOI. Reassay of EMIT·
precision was 12.h. Three 96 well microt1ter d.a.u. positive Amphetamine urines by the TOx AlMA IIplat•• can be cOMbined in a batch. Drug assay will reduce the number of unconfirmed results forquantitation 1s possible within the range of the 

AlMA by GC/MS.calibrators supplitd. 
j 
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FLLJOXCiJNc av ftlEOJCAL txIlfrJJN(/R CAS[S 'JSJV~ 
~CIJTO ­

RANITIDINE INTERFERENCE WITH THE EMIT-d.a.u. 

MONOCLONAL AM PH ETAMINE/METHAM PHETAMINE 

ASSAY; REMEDI aUANTITATION OF RANITIDINE IN 


(;. Va(~'M<l, c. Sp,zaU. :J. V,,~,'.l, C. ,\. 1/",IElI!i.t. URlNE 
A~phonse Poklis·, Karen V. Hall, Jay Still and Sleven R. D('fXV1-:/.m(m-t of. Labollai'M.i f.'<J and '/{I'.<leam:h, 

WI'.Aic/t"<l.tt?.Jl County, V<lA.haLla, New !I'M" 1V5~·5B~nder. Dept. of Pathol~gy, Medical College of Virginia, 
Richmond, 23298-0597, Blo-Rad Laboratories, Hercules, CA. 

94547-5340. . 
 Concenbl.cUi.on4 of. i:ht? nl?w wi.dl?A.y u<le.d 

ani:.i..d"-PII;Il.<l<lani:. Mug F .J.u()xt?-tbu? and U,j d<?N'u>.Ihy) 
mt?1.aba"'-U:.e 10('.11.1'. dt?-tlVlRlin.ed .in. autop/.JI/ <lwruJ"'-(',)The. interference of ranitidine with the EMIT-d.a.u. 
lM-U!9- a 'Pt?M.in. &/.me.ll. ~ClJTO. J/.Jii.J.a-ti..an u/a",Monoclonal Amphetamine (A)/Melhamphelamine (MA) 
pe.ll.f.olll1!ed bll a Uqp.id/.J.i.qui..d ('xtllacti on. (;(/JTD 

assay (EM) was investigated. Urine specimens collected c.ondUi."f14 .in.clude a 15 me1.e.ll. O.32JO Rt?Ati?ft.
from 23 patients receiving 150-300 mg of ranilidine daily ~~XI c.o.wmn.: ovt?n. tt?mpe.ll.cUww PIl0f}A-atml-U!g. and 
were analyzed by the EM, EMIT-d.a.u. polyclonal (EP) and J10 /.J,Jll <lcarllli.nf;. /Aom 40-400 amu. 
TOx AlMA II immunoassays. Quantitative analysis of 

urinary ranitidine was performed with a BioRad REMEDI 
 frI!!di.c.aJ. 6:.cun.iJtVl. c.a"H?.<J .in.vo"'-v-U!.r;. f./.u{1xet.i.ne 

wUJ.. be evaA.llcUed. In ,me rnuJ.t.i.p.l(> r:Lwf,; "V('J~-
column hig~ pressure chromatographic system which 

Drug Profiling System. The REMEDI is an automated multi­

diMe, h4;h c.onc.erLi:.JlcU.i..On4 01- /.J.uOXI?1.ine. w('A.e 
found .in. b"'-ood. ilV1?1l and ull.i.ne. Thl? va,Lu('", 
wUJ.. be Cl.imfXV1-!!d wuh tha.<Je by oi:hfM teCiz,1i.q,U(M

employs on-line sample preparation and utilizes scanning U.V. 
detection for drug identification and quantitation. Replicate 

.<Juch C14 H'i'LL.analysis of ranitidine controls during the course of the study 
yielded the following precision: 3.97 ± 0.05 mgll (Target, 4.0 
mgJl). CV=1.0%, n=3 atrd 23.4 ±0.49 mglL (Target, 25.0 
mg/L), CV=2.1% (n=3). The recovery determined by 
standard addition yielded; 90.5 ± 12.5%,0=10. Patient unnes 
~n~ 7-2?J ~g/L ranitidine. Only patient specimens and 
unne with ranitidlne added at concentrations greater than 91 
mgJl gave ~~se positive EM results, 12163 patient urines. 
All false positive EM results occurred in the first or second 
void after ingestion. No false positives occurred with the EP 
or TOx AlMA II assays. While ranitidine may cause false 
~ftive EM results, we found the incidence of this effect in 
wY to day d/'UQ t&slina is verY low. 
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SCREENING AND QUANTITATION OF BENZODIAZEPINES 
IN URINE;'BLOOD WITH HPte THE DETERMINATION Of PANCURONIUM BROMIDE 
Allan Xu, PhD., Division of Forensic Toxicology (PAVULON) FROM EMBALMED TISSUES, Michael Katz, 
Armed Forces Inst. of Pathology, WashintonD.C. M.S.·, Edward Briglia, Ph.D., Paulelle Davis, M.S.. u:o Oat 
20306-6000 Corlivo, Ph.D., Division of forensic Sciences, Suffolk County, 

New York 
Benzodiazepines are extracted from 2mL of 

urine or blood with 4mL of toluene.hexaneliso­ A' hospital nurse was SUSpccled of administering an 
amyl alcohol (7812012; v/v/v). The re~idues of unauthorized injeclion of a neuromllKlllar blocking agcnt. 
the organic phase are reconstituted in SOuL of Toxicologic analysis of the patient's urine proved inconclusive 
..thanol. SuL of the sample is injeeted into an due to a delay, app. 48 hrs., in sample collection. Subiequent 
Cla column with a mobile phase of methanoltH 0 hospital and polite invcSligations into. patient code rates and 
(3tl; v/v). Flow rate is lmL/min isocratic. the hospital drug inw:ntories indicated that numerous deaths mighl 
identification of benzodiazepines is based on have Ix.~n attribUlable to pancuronium poisoning. 

IUlT of analyte at 240nm and its UV spectrum 
 In total, 33 bodies were exhumed. Liver, kidney and 
between 200-.40Onm obtained from the diode-array lung from each case Was initially screened fluorometrically for 
detector. Quantitation is by comparison peak panc:uronium using R05e Bengal as Ihe pairing agent. All 
area of analyte to that of internal standard presumptive positive findings were then submitted to GC/MS 
(praz:epo) • for confirmation. This wa.~ accomplished by pairing the drug 

with bromuphenol blue, extracting the complex and submitting 
Ihe extract 10 thin Ia)'l)t chromatography, followed by elution at 

The &Pte data demonstrates that the linea­ Ihe appropriate Rf, reextraction by pairing with KI. and finally. 
rity of the standard curves ranged from 0.02mg/ GC/MS analysi!; in Ihc SIM modc. 

L to l.5o.g/L (r-0.9984-0.9997). The RRT of 
 Pancuronium appears to undergo p)Tolytic N. 
some benzodiazepines tested are listed below. demethylation in the injection pon to yield a tertiary amine 

RRT RRT which is lIlllenable 10 capill:lry (lC anal)'liifi. The mas.' ~JlC"1rum 
Chlordiazepoxide 0.58 Alprazo1am 0.82 of thi.~ compound yields a base peak ill m/z 322 with secondary 
Lorazepaa 0.67 nor-Diazepam 0.88 peaks at m/z 292, 323, 338. 396 and m. 

Oxazepam 0.73 Diazepam 1.00 
 Pancuronium W'.I.~ confirmed to be prescnt in eight of 
Teaazepam 0.79 Prazepam 1.53 the exhumed bodies. This finding was instrument,,1 in the 

subsequent prosecution and conviction of the accused. 

In conclusion, this rapid extraction proce­
dure and HPte method are Simple and sensitive . 
for analysis of benzodiazepines. No buffer is 
required for the mobile phase. 

http:ull.i.ne
http:f./.u{1xet.i.ne
http:frI!!di.c.aJ
http:lcarllli.nf
http:me1.e.ll
http:autop/.JI
http:dt?-tlVlRlin.ed
http:WI'.Aic/t"<l.tt?.Jl
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EYALUA'nON OF RAPID ASSAYS FOR SERUM , 
{ 

THEOPHYLLINE: On-Site Testing In. the Emergency 
Medical Department 

Joseph J. Saady;'Carl Wolf. and Alphonse Poklis. 

Department of Pathology. Medical College of VA.• VA. 

Commonwealth University, Richmond, VA. 23298-0597 


As a quality assurance study. we evaluated the rapid on­
Site theophylline assays by the AccuLevel (Syva. ) and the 
Vision ( Abbott) methodology and compared the results to the 
reference method of High Performance Liquid Chromatography 
(HPLC). Quantitative serum theophylline results were needed 
in order to provide timely treatment for patients presenting to 
the Emergency Medical Department (EMD). 

Agood correlation between the theophylline concentrations 
simultaneously determined by AccuLevel and HPLC was 
observed; r2 =0.916,0=96; and between Vision and HPLC, r2 = 
0.947, n=93. 

A Slight positive bias by both AccuLevel and Vision was 
noted with the mean of concentrations being 11.7 mgIL and 
13.2 mgll for HPLC and AccuLevel. respectively. Precision 
of the assay was found to be 4.6% (n=10) and 4.5% (n=21) 
for AccuLevel and Vision respectively. Because of the delay 
in transporting specimens from the EMD to the Clinical 
Laboratories at our Medical Center, the EMD was able to 
obtain quantitative theophylline serum values from 30 minutes . 
o 1.5 hOUrs sooner by using the AccuLevel or Vision. ol)-site 
est 

ABSTRACTS 
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DEATH DUE TO TOLU~NE ABUSE: A C~S~ 


Report 


Robert DeLuca, M.S., Joan Vogel, B. 5., 
and C. Nicholas Hodnett, Ph.D. 

Department of Laboratories und Research. 
Westchester County, Valballa, New York 
10595 

A 39 year old male with a known 

history ~f drug abuse was found dead 

with a rag and paint bucket over bls 

face. 


Routine drug screening follOWing 
autopsy revealed the presence of the 
following: amitriptyline, nortripty­
line, hydrocodone, diazepam, d"slllt!thyl­
diazepam, cocaine, benzoylocgoninv, 
butalbital. acetaminophen, acetone, 
isopropanol and toluene. Toluetl<.' 
analyses were determined by HSGC-FID 
on a PE F 45-GC 6' carbopack a, 57 
.~arbowax column. Concentrations w~rc 
in mglL or mg/kg. Blood:]4, Liver:73, 
Brain:182, Lung:]]. Gastric:l], 
Vitreous Humor:<], Urine:<]. All drugs 
and metabolites were at low or thera­
peutic concentrations. 

This poster will show the method 
and results for toluene in post autopsy 
tissue specimens. 
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m~lm ASSOCIATED mH EtIFLURhllr: AND 8UrCRPHANGl 

iI.L.Hear~,S.Rose .~.Andoi lo.G.Hile 

Oacia C~unty Hedica I EUlliner Dept. ~i..i .FLo 


~ 66 year old latin maie was see~ in a ~~a~i •. 
Fl.. surgical cenm far a facelift. Following 
S'lr;ery Staaol (butorpnanol) was given for pain. The 
patient suffered a cardiopulilOnary arrest ami diej•. 
7r.e cii~ic mntalneo onlr.local iidocaine ar.es:rieu 
and bu!orpnanol Nere aCQlnlStered. 

Stanoaro toxicology aniiysis re';ea:eo 
thio,.~ptal. pentobarbital anc ilen:ooimpines 
omc:e~ in ,~e urine. Heart :lloen analysIs fauna 
t~loP2n!alltTaCa). pentilcaroital (trace), dia:e;:u 
(O.~jrlgtj.i, nordiazep31 (O.OJ4Wll allli iicoCll~e 
0.74Ig/L). An unknown peak on the heart blooa 
volatihs screen ~as identified as enflurane b1 
headsp-ace 6C/ftS. Quantitative analySIS of this 
anabte ;'1 6lC/ECD using methoxyflurane internal 
SUlUlarQ found 32.0 WL in the heart blood. A 
butorphanol level of O.OOb .91l lias leamed i~ :~,e 
heart blood b1 lultiple ion ~onitoring GC/~S ilmg 
codeine as internal standard and a neptailuorcbu:/rvj 
derivative. The analysis demonstraled not oniy :~e 
PT!~ence of a local anesthetic agent, lidocaine, GU: 
generai anesthetics as wei!. All tne analytes ~ere 
in therapeutic and subtberapeutic concentrations wi:1I 
tne exception of butorphanol. ~hich Mas approxiaateiy 
Illree tiles tl1erapeutic. At autoPs1 no analclie 
cau.! was foutd to explain the sudden death. T~e 
ClSe Mas signed out as Cause of Death: hYllolic 
encephalopathy due to adlinistration of anestheSia. 
To our knoldedge this is the first reported death 
case iSSociited lIith butorphanol. This case is 
currently under investigation by DPR ind the State 
Attorne1's office. 

12 

rru...... .t~I\1". L'iII.j.lH.LVH v: TTIE 'A1'lBO':'7 Ttx 
FOR SCREENING OF a-HETHAHPHrTMHNE IN 
WHOJ.R BLOOD SPECU~ENS. 
T. F. Simonick* nnd V. W. Watt~, ~.S. 
MeRa P.D. Crime Lab, Mesa, AZ 85201-6697 

The Abbott TDx A~phetaminel 
MethaT:1phetamine II irr:munoaslH1Y was 
applied to the determination of 
d-methanphetamine in whole blond. The 
TDx assay was found to be specific 
showine 11 100% cross reactivir!' 'IId.th 
d-methamphetamin~ and only 5% cross 
reactivity with the I-methamphetamine
isomer. Whole blood was fortified with 
d-methamphetamine at concentrations 
rangine from 25 to 1,000 ng/mL. ~emple 
preparation techniques for the whole . 
blood matrix was evaluated b'''' analyzing
whole blood calibrators direct, diiuted 
with buffer, urine calibrators diluted 
with whole blood, and precipitated whole 
blood calibrators using zinc chloride, 
trichloroacetic acid, sulfanilic acid, 
and nlethanol precipi l'ation techniques.

The whole blood calibrntion Cll!'ves 
showed a linear ranee of 50 to 400 ng/mL
and a sensitivity of 25 ng/mt using 200 
uL of blood with protein precipitations. 
The within-run precision for 
d-methamphetamine at concentrations of 
60 and 200 ng/mt showed a CV% of 8.5 and 
4.9 l'esppctively. The Abbot TDx rellults 
were compared to GC-MS quanti.fication of 
amphetamine and methamphetRi.'.ine for 12 
positive case specimens. 
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APPLICATION OF THE TECHNICON CHEM I CAPSULE 
CHEMISTRY SYSTEM TO SYVA EMIT DRUGS OF ABUSE 
ASSAYS: A RAPID AND COST EFFECTIVE APPROACH 
'TO SUBSTANCE ABUSE TESTING. 
Neil A. Fortner, M.S.*, Molly McMahon, B.S., 
and Daiva Paliulis, B.S., Southgate Kedical 
Laboratories, Cleveland, Ohio 44137. 

The Technicon Chem I system incorporates 
the versatility· of a discrete random access 
analyzer with the throughput of a continual 
flow analyzer. By utilizing 7 ul of a 1:7 
dilution, the Chem I offers a very cost 
effective approach for high volume screening 
of urine specimens for drugs subject to abuse. 

Eleven EMIT DAU and two EKIT 700 Series 
(Syva Corporation) were examined for precision 
and performance accuracy on the Chem I. 
Negative Controls (N-90), Low· Controls (N-135) 
and Medium Controls (N-120) , were run over a 
thirty day period, (N-35). The within-run 
precision ranged between 0.2 to 1.4% for all 
assays and all levels, mean 0.5%. The within 
day preciSion ranged from 0.2 to 1.6% for all 
assays and all levels~~mean 0.6%, While the 
day to day presicion ranged from 0.2 to 5.2% 
for all assays, all levels. 

One hundred and eight urine specimens 
that had been previously analyzed using 
Technic.on RA 1000 and Technicon RA-XT analyze,s 
were run on the CHEK I. The CHEM I compared 
well to theae systems, with a qualitative 
correlation that was greater than 99%. 

This data suggests that the CHEK I offers a 
rapid, accurate and cost effective alternative 
for medium to high volume urine drul1: screening. 

COMPARATIVE STUDY OF THE RCCHE ABUSCREEN 

ONTRAK SYSTEM 


J. ~obert Zettl. 6.5.*. Terry l. Curry.

Den'se M. Durfee. Colorado Department 

of Health, Denver, Colorado 80220. 


A co~parative study was conducted 
to aScerta,n the accuracy and reliability
of the Roche, Abuscreen ONTRAK system
for the screening of urine samples for 
drugs of abuse. The study was in 
response to ~uestions raisec by ColoradO 
co~rectlonal facility personnel Who were 
~slng ~he ONTRAK system on a routine basis
lor cl,ent screening. 

. Four separate assay kits were 
~~ovlded by Roche Diagnostic Systems. 

ey were.the THC. cocaine, amphetamine,
and morph,ne. Each kit was used accor~in9 
to the manufactures instruct,ons. 

Samples for the study were obtained 
from. the normal daily specimen load 
recelved by the Colorado Department of 
Health. After screening and confirmation 
had been completed, forty speCimens were 
then selected for analYSis by each ONTRAK 
assay.w,th a distribution of 'positives and 
negatlves of approximate e~ual numbers. 

The results obtained showed that the 
Roche ONTRAK can be used as an effective 
tool for t~. on site screening of urines 
in correct'on~l facility sett,ngs. However. 
the Caveat belng that all positives then 
must be screened and confirmed in a forensic 
laboratory by more traditional methods. 
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EVALUATlONOFADx® & TOx® SERUM BARBITURATE EVALUATIONOFADx®& TDx® URIl'.'EBARBITURATEII 
ASSAY. A. M. Hoffman," D. M. Andrcnyak and D. E. Moody, ASSAY. D. M. Andrenyak.· A. M. Hoffman and D. E. Moo<h', 

Cenler for Human Toxicology. Unh·. of Utah. SLC, LiT 84108,Center for Human Toxicology. Univ. of Utah. SLC, UT 84108. 

AbboU ADx and TOx (Xsys) instrumenlS were evaluated for AbboU ADx and TOx (Xs),s) instrumenlS were cvalual~d lor 
urine barbiWllllC delfClion using recently developed (Barb II U)serum barbilurate dcICCtioo using recently developed reagents. 

Secobarbi1al (seeo) calibrations (0 10 40 Ilg/ml) were stable for al reagents. Secobarbital (Seco) calibrations (0 10 2000 ng/ml) were 
\east 48 days. For TDx precision seeo controls at 3.0, 7.S, & 30.0 stable for at least 16 days. ForTDx precision Seeo controls aI300. 

800. & 1500 ng/ml, and a multic:onstituenl (MCC) controlIlg/ml. and a multiconsliluenl (MCC) control (seeo-J.O; acetamino­
(Seeo-300: aIrboxy-THC (Can}-50. &. amphetamine (AM)-lOOphen (Acel}-15.0. &. tricyclic anlidepressant (TCA)-loo ng/ml) were 

measured in Jeplicates of5 over 10 days. Between-run (DR). wilhin­ ng/ml) weremelSlll'td in replicatcsof5 over 10 days. Between-run 
(DR). wilhin-lUII (WR), & IOtal (l) cvs ranged from 3.()'S.6~ 2.3-3.8,run (WR), & IOIal (T)evs ranged from 2.1-4.2, 2.1-3.3. &. 2.9-5. Ill. 
& 3.0-5.9'1. For ADx,1hc 3 Seeo con\rOls wen: run alternately inFor A.Dx..!he 3 seco con\rols were run alternately in batch and 

combination modes; !he Jau.er included TCA &. Acet controls in each balch and combination modes; !he latter included Can &. AM controls 
in each run. No signifICant differences occurred between batch andrun. Medium & high controls were significantly lower in Ihe combin­
combination modes. Combined BR. WR. &. T evs ranged fromatioo mode (95.7 &. 97.19, of batch). Combined BR. WR. &. T CllS 
3.2-8.7.2.6-5.8. &,3.5-9.2%. No difference was found in barbranged from 1.1-2.8.2.6-6.3, & 2.6- 6.3%. No difference was found 
content of 1hc MCC c:on\rOl run in panel vs combination mode onin ba'b content of1hc MCC cOOImI run in panel vs combination 
ADx, wilh SR, WR. & Tcvs from 5.5-6.8. S.2-7.0, & 5.S.7.2t}(.mode on ADx, wilh BR. WR,A T cvs from 1.3-2.6, 3.0-3.3, &. 
Accuracy was evllualed by comparison wi1h Xsys I. RIA. EMIT and3.3-3.69,. ~lJffI&y was evllualed by comparison wilh EMIT and 
GC/MS assays. Cross-over assays for each melhod were wilhin 10<:iGClMS assays. Cross-over assays for each mc1hod were wilhin lorA, 
of target, except for Xsys 1 analysis of RIA slds (al 16%) and RIAof IaI'get. ADx. TDx and EMIT assays had respective cross-reaclivities 
analysis of Xsys stds, at 22'1. Xsys II, Xsys I. RIA and EMJT assa\'S(at 3.0 pg/ml) for amobarbital (50. 55 & 629,). buta1bital (70. 78 & 
bad respective cross-reactivitieS (at 700 ng/ml) for amobarbillll (33:7441». penlObarbhal (58, 72 & 7441». and pbenobarbillll (36,48 & 
105.14 & 4741». bulaJbilal (115. 114.21 &"56%). pcniobarbillll (69.48%). Of 101 "negative" serum specimens. 3 assayed> cUlorf. 2 
68.26 &. 649,), and phenobarbil3l (PIIB) (63. 132. 10 &'42%). orpg/ml. by both ADx & TOx. and were confttmed 10 contain> 1 S 
100 "negative" urine specimens. none screened positive by any of Ihepg/ml phenobarbillll by GClMS. or Ihe 2 assayed by EMIT. I was 
immunoassays. The LOQs (mean ± 3SD for 1hc negative serums)above and 1 below ilS 3 pg/ml culOff. The LOQs (mean ± 3SD for 
were 245 (Xsys 1). 56 (Xsys II). 28 (RIA) & 128 ng/ml (EMID. Of1hc nepUve serums) were 0.64 & 1.28 pg/ml for AD)!. &. TOx. or 90 
99 "positive" specimens: 5 _ negative and 79 positive by all"positive" specimens: 17 were nepl.ive and 48'positive by all 
mclhods (GCIMS cutoff. 200 ng/ml); 12 were positive by allmClhods (GCJMS cutoff. 21lg/m\); 16 (S wilh all assay cutoffs at 3 
melhods eJlcep\ RIA; 1 was positive by Xsys II and GC/MS only11/IImI) - positive by Xsys & GC/MS, buL EMIT negative: 8 
(476 ng PliBlmI); I was POSitive by ADx II and GC/MS only (202nepUve by 1. or lloIh, Xsys and EMIT. but GCIMS positive; and 1 ' 
ng PbB!ml); and I positive by GCIMS only (207 ng PhBlml). Inpositive by Xsys. but neptive by EMIT and GCIMS (1.3 Ilg/ml 
conclusion.1hc Xsys Barb II U assay offers comparable lICCW'l1ICy andbulllbltal). In conclusion, 1hc Xsys FPlA offers comparable accunacy 
improved sensitivity for urine barbiturate immunoassay analysis,and jlmIIU sensitivity for serum ~ilurai.e immunoassay analySis. 

http:3.3-3.69
http:5.S.7.2t
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EVALUATION OF THE ABBOTT TDx AND ADx SERUM 
BENZODIAZEPINE ASSAYS ON POSTMORTEM BLOOD 
Graham R. Jones* and Brenda .J. Jackson, Office 
of the Chief Medical Examiner, P.O. Box 2257, 
Edmonton, Alberta, Canada T5J 2P4. 

FPIA analysis of 159 postmortem specimens 
was performed after centrifuqation to remove 
cellular debris and clots. Of 60 blood 
specimens found to contain classical and 
low-dose benzodiazepines by GC/ECD. GC/MS or 
HPLC, all but two were "positive" (>12 ng/m1)
by TDx and all but one by ADx; each of these 
two contained 13 nglm1 a1prazo1am by GC/ECD. 

Of 49 blood specimens originally screened 
as "negative" by chromatography. 43 weri! 
negative by TDx and ADx «12 ng/m1). The 
remaining 6 specimens were re-ana1yzed by
chromatography after obtaining detailed case 
histories: all were subsequently found to 
contain benzodiazepines; 5/6 had less than 
50 nq/ml. 

Of 50 randomly selected blood specimens 
38/50 were negative and 11/50 were positive for 
benzodiazepines by both chromatography and 
TDx/ADx. The remaining blood specimen could 
not be confirmed by chromatography. although a 
trace of oxazepam was detected in uri ne from 
the same person. 

We conclude that the Abbott FPIA assay is 
valuable for the detection of benzodiazepines J' 
in postmortem blood. However, confirmation of 
presumptive FPIA'positive results <100 ng/m1 
ay require substantial analytical effort in 

some cases. 

19 
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THE ANALYSIS OF SPI,F.EN SPECIMENS I"OR 
CARBON MONOXIDE. S.C. Wu, B. 
Levine*, J .C. Goodin, Y.H. Caplan 
and M.L. Smith. Armed Forces 
Institute of Pathology and Office of 
the Chief Medical Examiner, State of 
Maryland. 

Crucial to the investigation 
of aircraft fatalites is the 
analysis of biological specimens 
for carbon monoxide (CO). In many 
cases, blood specimens are unavail­
able or unsuitable for analysis, and 
the testing of an alternate specimen 
for CO becomes necessary. Spleen 
specimens provide a rich source of 
red blood cells, hence can be a 
primary substi tute for blood. To 
verify this, 40 paired 'blood and 
spleen specimens were analyzed for 
CO using a gas chromatographic 
method. Ten specimens with a spleen 
CO saturation level (sat.) of less 
than 10% were associated with 
corresponding blood specimens with a 
CO sat. less than 10%. Fifteen of 
the 18 spleen specimens with CO sat. 
greater than 29% were associatea 
with blood specimens with greater 
than 48% sat. Results were 
inconclusive when the spleen CO sat. 
was between 10 and 29%. We con­
cluded that spleen CO sat. can 
reflect blood CO sat. in certain 
situations. 

-

mi.INIlRY T'R1CYCI.1C 1I11T10r.rRESSflNT SCREEIIING: COHPflRlSON 
OF Rf.~HI.TS OBTAINED II I Til flRROTT'S flllx fiND SYVfI's F.TS 
:;YSlF.HS Gerl1rd H. Hf"rnnn.* SW:aAO l\"rloffA, flntl MI('"htu·l 
I..hror (OppArtmrnt of TOldeo\ollY, 1.0ng hl"nd .Jewish 
H.dle,t! Cpnt"•• N~w Uydp Pft.". NY 110'.2). 

Thp need for r"pld trleyellr. antldepr,. ••Ant (TCII) 
~('rr('ntng of humflfl urine hAS long fIIxlstf"d tn r.mrrgpncy 
overd(')'::fl slttUltlon5. Hnrf! r~cf>ntly. hum,," urtn{!! TCA 
J;crrrntng Wft" t'Pcomt1'lend~d by the NYC Df"poArr.mf"nt of 
IIMlth for hborfttorl". rngAged In for"o<l.: drug. of 
"bu,,~ !:,."tlng with the Impll.:fttlon th.. t th," m"y b"com., 
" mnndnted requlrpment by NYC, Our study WAS drslgn.. d 
to lI"crrtnln th.. trehnlcAI .ultAblllty "r "rln.. TCII 
RCrf'flf1tns by intnlnt,o(l~~tty techni'1ufIIs lind t" provldfl a 
prrllmlnAry assessm.,nt of n .. nsltlvlty and nprclflclty nf 
such .cr..enlng_thodolollles, 

flumAn urine was te"tPd for th.. pres..nce of TGA's 
wi th the flbbott flOx TCA """"y ftnd on th.. Syw. ETS ",lth 
th.. SYVfI Forni t to" "HUm TCfI ".'''y, Th .. FoTS "Y' t. ..m w". 
"dnpted to "",,Iy"" TCA """'pies. fI 300 nll/ml 
nortrIptyline cllllbr"tor cutoff W,," us.,d with the F.TS 
"yst"m and" 15 IIg/ml Imlpr"mlne calibrAtor cutorf wI t.h 
til.. flllX .y"tem. NP-IIntl" .. urine .",~ splk.. tI with II 

vnri('!t.y o[ TCA' s nnd wi tit rh~nothillztn(ll Mf'dt ("nt hm... th;H 

hllve potf'ntllll for yleldln& r"Isp posit Ive ..."tt •. 
Verlflcntlon of Rnmpl... WII$ p"rformed by thIn lay.. r 
rhromntogrnphy ""d/or g,.. chromRtogr"phy/mll'. 
speetrom.. try, The dlff~rent compounds wer.. adtl .. d to 
!lrine at levels or 200:";.00 And 1,000 ng/ml.. At 1,000 
nglr"'., 111\ cOlOpounds t"sted (Including the non-trlcydl r 

medications) &ave positive TCA results on the ETS. 
S1101111r r .. sults "'<'rp ohtalned with the flOX .yst..m Vhf'r .. 
all compou"d. with th" ""c"ptlon of thl<>rld"zlnf' gllve 
p""lttve TCfI r.,.ult". fit the '.00 ng/ml, lev.. I, all TCfI'" 
teH"d nnd sOlIe of the non· tricyclic medications g""e 
positive ETS "nel flD" responses. fit the ,o0 01',/'"1. splk'" 
nil spiked COMpounds g"ve n..gllt!v" ET5 r ...ult., In 
contr"st. ,,11 TCfI's g""" positive fill" r .."lts. In 
IIddltlon. so.., of the nnn· tricyclic medlc"tlons aho 
g""" ponltlv.. "Ox r .. "ul to ",h"n splk"tI at the 200 ng/m!. 
If'vel. 

20 
U~-1J -NUK-A' -I t.1 KAHY... ,,,.dNUL-:;t-Lf\KtiU}\ ILl!.. 
ALID AS A NEW INTERNAL STANDARD FOR THE GC/MS
ANALYSIS OF THe ACID METABOLITE IN BIOLOGICAL 
SPECIMENS 

Mahmoud A. E1Sohly*'·2, Thomas l. Little, Jr.'·2, 
and Donald F. Stanford2

j 'Research Institute of 
Pharmaceutical Sciences, School of Pharmacy,
University of MiSSiSSippi, University, MS 
38677, and 2El Sohly Laboratories, Incorpora­
ted, 1215 1/2 Jackson Avenue, Oxford, MS 38655 

GC/MS analysiS of biological specimens
is believed to be the most forenSically
accepted method for confirming the pre5ence of 
abused drugs. ,ll-Nor-t.9-tetrahydrocannabinol­
9-carboxylic acid (THC-COOH) is the major
metabo1ite of tetrahydrocannabi no1 (THC) for 
whi ch all test i n9 (i nc1udi ng GC/MS) is di rected 
as indication of marijuana use. The currently
available internal standard for THC-COOH is d$­
THC-COOH where the deuterium is located in the 
side chain. In addition to the high cost of 
this compound, it suffers from the disadvantage 
of a limited dynamic 'range of analYSis when the 
methyl derivative is used. This is because of 
a contribution to one of the internal standard 
ions (!!!II 316) from a fragmentation of the 
natural drug which involves loss of the side 
chain. The new internal standard avoids these 
disadvantages. The six deuterium atoms are 
located in the two methyl groups on Carbon 6 of 
the dibenzopyramstructure. The dynamic range
of analysis using the new internal standard as 
well as correlation data with the d3 -THC-COOH 
will be presented. 

http:200:";.00
http:Rf.~HI.TS
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STABILITY STUDY OF THE 

DEUTERATED INTERNAL STANDARDS 


S.D. Kuaar*, M McDowell-Pena, arid A.V. Michols 
Radian Corp., P.O~ Box 201088, Austin, TX 78720 

Stable isotope labeled compounds are u.ed 
with increasing frequency by drug testing 
laboratories as internal standards for 
confir.ation and quantitation pI drUgs of abuse. 
Radian Corporation haa been supplying 
deuterated internal standards to the drug 
testing coalUnity for several years. The 
stability of these standards over time haa been 
a conCern to both Radisn Corporation and users 
of <these standards. We undertook a study using 
BPLC and GC/KS (SIM mode) to establish the 

'.tability of standards prepared over a two-year 

, 
o 

< 

period. Chemical degradation of the compound 
was <determined by comparison of the HPLC 
response of a freshly prepared standard with 
that of archived samples from previous lots. 
Isotopic stability was determined on the same 
...ples by using GC/MS (SIM mode) to compare the 
ion abundance ratios of the labeled compound and 
any degradation products. Our study indicated 
that these standards are chemically and 
isotopically stable over the study period when 
stored at _lOGe. 
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TtI!At::K 11'11,; I HE. ~CJUR(.;e: UF A GASOLl NE. 
STOf<AGE IAr<l~o t.t::AI'.. J. H. Etldanset*, C. 
J. A~ranam. J. Mannetta and W. C. Long. 

LeakIng underground gasoline 
storage tanks nave produ~.d a num~er ot 
environm.nt.l ana tO~lcologiC proDlems 
with SIgnificant forens1~ implications. 
Inthe ca.e under conSideratIon, an 
underground gasoline storage tank leak 
resultea In the saturation of soil, the 
contamInation of an underground aqUIfer, 
the leak1l1g of virtually pure ga.o11ne 
into the oasement of a fOOd corporatIon 
<IA uump pump removed the g.allollne to <an 
above-tne-ground storage tank.> and a 
to~1c concentrAtion of various 
hydrocarbons in the ba.ement ana othe~ 
work areas of the oUllaing. A brief 
review of the tOXICIty of the components 
of g.sOllne WIll oe pr•••ntea. ~ampling 
ana analysi. were In accordance with 
approved NIOSH methodS. ·Organlc vapors 
In air sample. were AD$Oroea on 
a~tlv.tea charcoal, aesorOed Wlth carDon 
disulfIde and analyzea by gas 
cnromatography. Concentrat10ns In air 
of al1pn.tlc ana aromatIC hydrocarbons 
wertt detarmlnea In tne tllasement ana the< 
first floor prOduction area. Virtually 
raw gasolIne samples oOtainea from the 
sump ware comparea to samples of 
gasoline oDtaInea from local service 
st.tions. $ased on a comparll1on ot tne 
gas Chromatograms, the source of tne 
leak w.sdetermlned Wlth rea.ona~le 
SClltntl+lC certaInty. 
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DISPOSITlI:»oI OF LEAD IN Tt£ TISSlES OF 
FISH FR~ AN ACIDIFIED LAKE. R. A. 
Stripp, 3. H. Bidanset, St. John's 
Univ., Department of Pharmaceutical 
Sciences, 3amaica, NY 11439. 

Lead ~on~entrations were measured in 
various ti!5sues of Perca flavescens 
(yellow perch) and Cato$tomus commersoni 
(white suckers) collected 1rom an 
a~idified lake in the Adirondack 
Mountain Acid Rain Bel t. Darts Lake, 
which is known to have elevated lead 
concentrations in the sediment and 
water, was chosen for this study. Lead 
concentrations in the muscle, liver, 
kidney and bone were compared with those 
of the surrounding habitat in~luding: 

the water, sediment.. and potential food 
sources of the fish. This was done in 

.order to assess the tissue distribution 
and potential bioaccumulation of this 
toxic element. Lead concentrations were 
found to be the highest in the bone of 
both specie$ of fish. followed by the 
liver, kidney and muscle. Lead 
bioaccumulation was also shown tu occur. 
Our results indicate that elevated 
level. of lead in the surface sediments 
are not reflected in the tissues. 
However, lead bio~agnification was 
demonstrated for some of the potential 
foods as well as the water. 
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t~£ E=F£CTS !IF f"BALmS O~ 1!SSUE [o!! ,HE STAm!TV Of DFUGS. 
R~~!rt Dettling, Edward Brigli!, Fh.)., LtO Cal C~rtiY~1 
Ph.D., Jess! K. Bida~Sft, Ph.D., DiVision ~f ~orrn5,c 
SCle~ces, S~ffolk Cou~ty, /11K ¥~;;{, Ird St. J~hr.s jnj\ersity 
[erar! of F'~&rlac!uticll Scil".'f! J!".aic., Nu V:rk< 

Sora lUI Da~llY ·ats IIfr! !!esd !rtr.1tnously Mil~ 
W!ncbarbi'l!, alitriptyline and ,o~,~ir!. Alloti!ng I 
sui i;~le ~!r:od for ~istri!lulion Qf I~e drugs, t~! tni~a!s 

<,t:!:"' t~e" slcrifice~ u!ing cart~n ~iJxlde. fhe anulls dre 
t~ .. ·: etballed .itb nlnrcidly .vailabil elba!lin, fiu;o. 
lh~'1 b·.in. dd~ey I~d hurt I>!<"I ~(lhin!d by ~ecr~psy. 
The stability of til! drugs wrrf t~en ':ehrll",d )y 
qv.~tihti~g (SC/K51 It Vlnous< ~:IU up to fighi "feh after 
!'t:a!.u,:~. 

P~er:~arbiul rlillned stable ip III four tissues during 
I~~ sr.tire duration ~f<the stu~y. 

A~itr1pty!i~e 5~OIl!d los!e; ;f qrei:hr !"in ~Ol in 
tid~ey a~~ heart. lIodriptyiir.e lias u~'tIHr m the ~re5fnce 
(f es!1al'in9 fluid. Nortriptyline HS lethyllted to 
a~: Iriplylinr, a rrlction "hien lias de~endent upen pH a~d 
1:nald!!hfde eonhnt. 

"orp~ine delonstraled grea!ertban S~, bnes in liyrr, 
b-aln, I.~~ kidney; greater tnl" B~l Icsses in ~urt. 

Stability appe.lrs to bedeprodent upon the Iir~'ph:II[Hy 
~f Inr dr~~1 the pH of thr ti5.U~! ar.~ Ihe aaoen! ~f 

f:r~alde~tc! IIhich perfused th! 'ir~icuiar H5~ue site. 
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SIMULTANEOUS ASSAY FOR COCAINE (Cl, 
8ENZOYLECGONINE (BE), ECGONINE METHYL 
ESTER (EME), NORCOCAINE (NC) AND 
COCAETHYLENE (CE) IN I1UMAN BIOFLUIDS BY 
GCIMS. William D. Darwin", Thomas E. Maguire and 
Edward J. C~ne, Addiction Research Center; NIDA, 
Baltimore, Md 21224. 

Cocaine la extensively metabolized In man to 
BE, EME and NC. CE has been Identified In 
bloflulda when cocaine la taken In conjuctlon with 
alcohol. The simultaneous assay for all cocaine 
components h.as been difficult In the past due to 
Inefficient Isolation techniques. We developed a 
simultaneous assay for cocaine and Its metabolites 
that can be used with a variety Of human blotlulds. 
The 130·mg CLEAN·$CREEN® DAU solid phase 
extraction column was used to extract C, BE, EME, 
NC .nd CE from blotlulds and tissue, I.e., liver. 
The extraction conditions were as follows: pre-filter 
the sample through a 40·J.lm filter; add deuterated 
Internal standards and buffer with sodium acetate 
buffer (pH 4.0, 2.0 NI; condition the columns with 
methanol and water; arter the samples were 
Introduced to the COlumn, wash with water, 0.1 N 
hydrochloric acid and methanol; and elution was 
accompliShed with methylene chlorlde:2·propanol 
(8:2) with 2% ammonium hydroxide. The extracts 
were concentrated under a nitrogen stream, 
derlvatlzed with BSTFA (with 1% TMCS) and 
analyzed by GC/MS In the SIM mode. Extraction 
efficiencies were essentially quantitative for all 
cOmponents with the exception Of EME which was 
-65%. Correlation coefficients of the standard 
curves were ~.98. Responses were linear across 
a concentration range Of 25·1000 ng of drugalml In 
blofluld with the. lower limit of sensitivity estimated 
at 2.5 nglml. This assay Is applicable to 
pharmacoklnetlc studies of cocaine .nd Its 
metabollt.a In urine, blood, plasma .nd sallv•. 
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QUINIDINE INHIBITS IN VIVO METABOLISM OF AMPHETA­
MINE IN RATS: IMPACfUPON CORRELATION DETWEE!" 
Ge/MS AND IMMUNOASSAY ANDINGS IN URINE. 
D.E. Moody: W. Ruangyuttikam and M.Y. Law, C~nlcr for Human 
Toxicology. University of Utah. Salt Lake City, UT l!4108 

Amphetamine (Amph) is mctabolized by cytochrome p.45u 
(P45O) 10 p-hydroxyamphetamine (PHA) and phcnylacctonc. N50 
modulation by genetic polymolJlhisms and xenobiotic interactions is 
isozyme-specifIC. LiUle is known concerning thc isozymc sclecti,yity 
of Amph metabolism. Quinidine. a selective inhibitor of an isozymc 
(P4SOdb) which dispbi)'S genetic polymolJlhism. was tested as an 
inhibiror of !he metabolism of Amph 10 pHA in vivo. 

. At 0he rats received (PO): no treatment (I), 80 mg 
quinidine/kg in 50% ethanol (II). or 50% ethanol (Ill), fonowed at 2 
he by IS mg d-Amph su)(ale I kg (PO). Urine was collected at O. 24 
and 48 hrs. Amph and pHA conccnlIations were determined by 
GC/MS. The ethanol conlIol (III) had no significant effect on Amph 
meaabolism. Quinidine pretreatment (11) JeSulted in a signifICant 
deaeasc in the excretion ofpHA at 24 he 10 7.2% and at 48 hr 10 
24.1'1> of the vchicle"':OIllIollevels, accompanied by a significant 
iRCn!3Se in Amph excretion between 24 and 48 hr 10 542% of the 
COIllf'OI. Quinidine's inhibition of Amph metabolism. suggests that 
Amph meaabolism may, in part, be mediated by an isozymc ofP-l50 
which displays genetic polymorphism. 

The inhibition of Amph metabolism results in an increased 
ratio ofparent drug 10 metabolite (meaabolic ratio) in !he wine, which 
mimics !he effcct of genetic polYlOOlJlhisms. As metabolitcs may 
eontribute 10 the immunoreactive response in immunoassays, this 
aJteralion in metabolic ratio has !he potential of affecting their 
rcsults. Cross- reactivity swdies demonstrated that pHA is recognized 
by eommercial Amph immuooassays, 10 a greater degree than the 
metabolites benzoic acid and phenylacetone. Rat urine with the 
quinidine-induced increase in metabolic ratio was associated with a 
decrease in the percentage of non-comfinncd immunoassay results. 
Genelic poIymorphisms or drug inte.raclions may therefore affect the 
number or samples identified as presumptive positives. 
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FULL SPECTRA GC/MS ·IDENTIFICATION OF DELTA-9­
CARBOXY-THC IN URINE WITH THE FINNIGAN ITS40 
*Gary R. Wimbish, Kent G. Johnson 

The dimethyl derivative of delta-9-carboxy­
THC can· be identified and quantitated with full 
spectra identification via the Finnigan ITS40. 
The limit of detection (LOD) and limit of quan­
tit~tion (LOQ)are 2.5 nq/ml and 5.0 nq/ml, 
respectively. Delta-8-carboxy~THC-d6 is used a 
the internal standard since it allows chromato­
graphic base line resolution from delta-9-car­
boxy-THC; thus, the full spectra of delta-9­
carboxy-~C can be achieved throughout the 
dynamic range of 5 ng/ml to 1000 ng/ml. Auto­
quantitation software locates, identifies and 
quantitates delta-9-carboxy-THC and its intern. 
standard by using a designated retention time 
window and 16 of the most significant masses for 
delta-9-carboxy-THC and its internal standard. 
Experimental data reveals that a fit value of 
900 provides adequate intensity of the analyte 
for quantitation with a signal to noise r~tio 0.1 
10:1 while assuring quality full spectra .~dent~ 
fication. A fitvalua of 800 is required to 
assure detection via a signal to noise ratio of 
3;1 with a quantit7t~,full spectra match while 
bla~ values for fit were less than 100. The 
full'spectra correlation of 900 from the com­
parison of the analyte to library suggest~ a . 
higher statistical significance for drug ~denti· 
fication compared to the ion ratioing techni­
ques. This method may eliminate the p~nomenon 
of the three ion ratio "fall out" that loS 

prevalent during routine quadrupole SIM data 
acquisition. 
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A GC/t.6 ASSAY FOR ~IPHETJ\t.llNE A.',"n 
METlWIPHETAMlNE WIlli STEREOISOMER 
SEPARATlOO AND REOOCED INTERFERENt."ES by
Robert O. Hughes, William E. Bronner and 
Michael L. Smith," Office of the Armed 
Forces Medical 
Institute of 

Examiner, 
Pathology, 

The 
Wa

Armed Forces 
shington, DC 

20306-6000 

A gas chromatography/mass spectrometry 
assay was developed for the detection of 
amphetamine and methamphetamine in urine. 
These drugs were detected as carbamate 
derivatives following reaction with 
(-)-menthyl chloroformate. Selected ion 

. monitoring of the 226, 182 and 227 dalton 
ions for amphetamine and the 240, 102, and 
196 dalton ions for methamphetamine 
provided positive analyte identification 
with detection limits less than 20 
nanograms per milliliter (ng/rnL). 
Inst~ent response was linear beyond 6000 
ng/mL. The intra~assay coefficient of 
variation .W3S 5% using deuterated internal 
standards. Chromatographic separation of 
over-the~counter l~methamphetamine from 
illicit d-~thamphetamine was accomplished 
on an achiral DB-S column. No 
interferences were obserVed from ephedrine.
pseudoephedrine, phenylpropanolamin~ or 
2-phenylethylamine. 
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Barbiturate. I eheaical Ionization eOlllpliaent. 
electron Iapact Ionization De/MS for ,their 
accurate Identification. 

Proper identification of barbiturates is 
challenging because a number of barbituric acid 
analogs are structural isomers of one anothe.r. 
AS an instrumental technique, GC/KS offers tile 
greatest opportunity accurate barbiturate 
identification. ' Yet, in many cases, 
identification between isomeric barbiturates is 
based 801ely on retention time data since 
.elected ion monitoring techniques limit the 
confidence in a mas. spectral identification. 
Even other structural specific instrumental 
techniques such as IR spectroscopy fall short in 
judicioua barb differentiation due limited 
divergence of wave numbers. Kajor advances in 
ion trap mass spectrometry give a new meaning to 
highly sensitive full scan EI and eI 
identification of Barbiturate drugs in biological 
extracts. 

The data shown in this paper demonstrates that 
the isomeric barbiturates can be clearly 
detected, identified and quantitated at 
concentrations down to 10 ng/mL in urine. The 
use of isobutane chemical ionization trivializes 
the proper identification of barbiturates in 
biological aamplea. The quantitative linear 
dynamic range for the barbiturate assays is over 
1.5 order. of magnitude. Reproducible 
identification of the targeted barbs by full scan 
EI complimented by el demonstrate the need for 
the.e CC/KS technique. for proper barb 
identification. Solid phaae extraction of drugs 
permit high recoveries and clean biological 
extract•• 
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A FORENSIC HARKER FOR A GENETIC DISEASE 
OFTEN MISDIAGNOSED AS SUDDEN INFANT DEATH 
SYNDROME. Philip Kemp, B.S. Texas College 
of Osteop3thic ~I(!dicin(!, 3500 Camp Bewie 
Boulevard, Fort Worth, Texas 76107. 
Southwestern Institute of Forensic Sciences, 
5230 Medical Center Drive, Dallas, Texas 
75235. 

Sudden Infant Death (SIDS) has been 
associated with medium chain acyl-coA 
dehydrogenase (MCAD) deficiency, an inborn 
error of fatty acid oxidation. 

A large cohort of SIDS victims were 
analyzed for the presence of dodecanoic acid 
(C12) by gas chromatography. A subgroup 
0-8%) of these' cases had a significantly 
higher blood concentration than age-matched 
controls, sugg~$ting MCAD d~fici~ncy. 

, An animal study using Sprague-Dawley 
rats was done to mimic the effects of MCAD 
defiCiency. Increased blood concentrations 
of dodecanoic acid were seen as well as the 
sudden death of a significant number of th~ 
animals. 

The data indicate that dod(!canoic acid 
is a blood marker for MCAD def i ciency, a 
genetic disease associat~d with Suddcn 
Infan:: Death Syndrome. 

INTERVAL TIME OF DEATH DETERMINATION 
IN ENZYME MODIFIED, VITREOUS FLUID 

Vitreous Potassium levels have been used 
by Forensic Pathologists to determine the 
interval time of death. The analysis of 
Potassium levels have, in general, been the 
burden for the toxicology laboratory. Wide 
variation of Potassium levels have been 
attributed to poor sampling, variation from eye 
to eye and extreme variation in temperature and 
the conditions to, which the deceased has been 
exposed during the post mortem interval. 

The vitreous humor is viscous and often 
gelatinous in nature. Because of this viscosity, 
dilution done either manually or automatically 
is difficult and inaccurate. A unique method' 
whereby the vitreous matrix is enzymatically 
destroyed will be presented. The resultant. 
clear liquid was analyzed both by specific ion 
electrode and by flame photom~try. Results by 
the both methods correlated 6xtremely well, and 
the coefficient of variation (CV's) decreased 
from 1.4 to .625 post entymatic treatment. A 
correlation by the post mortem interval time of 
death and Potassium levels in vitreous fluid 
which has been enzymatically digested will be 
presented. 
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PLASMA AND SALIVA THC LEVELS AND BEHAVI,ORAL 
EFFECTS FOLLOWING REPEATED MARIJUANA 
SMOKING M.A.Hu.atla·, S.J.H.lshman .nd E.J.Cone, 
Addiction R••••rch Cent.r; NIDA, Baltlmor.,MD., 
21224 

In .oclal ••ttings, marijuana may be .moked 
ovar prolongad period. of time raaultlng In 
.ub.tanUal Intaka of A9-tatr.-hYdrocannablnol 
(THC). We monltorad pl••m. .nd ••liva THC levels 

'and bahavloral affects In' m.le .ubJacts following 
repeatad marijuana .moklng to determine the 
ralatlon.hlp between drug levela In bloflulds .nd 
drug-Inducad affacta and to datarmlne If acute 
tolar.nca could be demonatr.ted. Three aubJects 
.mokad 1, 2 or 4 active marijuana Cigarettes; 
• ubJact. .mokad two clgaretta. containing either 
0.0 or 2.8% THC In the AM and two more Cigarettes 
four hour. lat.r In this r.ndomlzed, placebo 
controllad, doubl. blind .tudy. Paychomotor .nd 
cognltlv. taaka were administered on days 1 and 2 
to .valuat. performance eUects. Subjects were 
domiciled on a closed r.search ward. Plasma and 
aallva lev.la had peaked by the flrat 30 minute 
aample and demonstrated a do••·.ff.ct response 
over 'he four drug conditions. Repea' dosing In the 

t
AM .n~ PM resulted In .Imllar plasma THC I.vels, 
where.s aallva levels were more variable. Sal/va 
and pla.ma THC lev.ls d.cr.ased rapidly but 
r.malned d.tectabl. for 7 hr. following one active 
marijuana cigarette and up to 2.4 or 31 hrs, 
r••p.cOveIY, following amoking of 2 or more 
active clgar.ttea. Plasma and aallva THC lave Is 
covarl.d temporally with .ubl.ctlv. and 
performance .ffects. The ,digit recall task was the 
moll aen.ltlv. Indicator of marijuana-Induced 
Impalrm.nt. Increasing dose I.d to diminished 
accuracy. Acute tol.rance was not demon.trated to 
the pharmacologic .ffecta of mariJuana. 
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DRIVING UNDER THE INFLUENCE OF DRUGS I 
(D~IDl IN VIRGINIA: 1988-1989. P.J. 
SOlne , PH.D. AND J.C. Valentour, PH.D. , 
Division of Forensic Science, PO BOX 
999, Richmond, Virginia 23208. 

Between April, 1988, When new DUID 
laws took effect in Virginia, and Decem­
ber, 1989, blood from 1025 suspected 
drug-impaired drivers was analyzed. Can­
nabinoids (211 cases), phencyclidine 
(200) and cocainejbenzoylecgonine (148) 
were fo~nd with greatest frequency. 
There was no detectable alcohol in 70% 
of the PCP users, 48% of the cocaine 
users and 44% of the marijuana users • 
The average age of drivers in whom PCP, 
marijuana or cocaine were found was 26 
(range 16-52) and 87% were male. In 23% 
of the DUID cases, the blood alcohol was 
0.10% or greater. Drugs were found in 
65% of the cases that had blood alcohol 
levels less than 0.10%. In 14% of the 
DUID cases, neither drugs nor alcohol 
were found. In most cases, only a I' 

single drug or alcohol was reported. 
Less than 12% of the cases had 2 or morel 
drugs other than alcohol reported. The 
participation in DUID enforcement was 
widespread, with cases submitted by 93 
different agencies in 106 jurisdictions 
in 1989; however, 50% of the cases in 
1989 were submitted by only four 
agencies. Drug Influence EvalUations 
conducted by Drug Recognition Techni­
cians (DRTs) accompanied 119 cases in 
1988 and 74 cases in 1989. 
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DRUG CONCENTRATIONS AND" DRUG 

IMPAIRHENT OF TRUCK DRIVERS. 

Arthur J. McBay. 102 Kings Htn. ct. 

Chapel Hill, NC 27516. 


The National Transportation Board 
has reported that 57(31\) of 182 heavy 
truck crashes were probably caused by 
driver fatigue followed by alcohol and 
other drug use impairment of 53(31\) 
drivers. 

, , Forensic experts would agree that 
19(10\) drivers whose bloods contained 
0.10\ of alcohol were impaired. 

It was reported that 17(9\) of 
the drivers were impaired by the use 
of one of the following: marijuana, 
cocaine, or amphetamines and 8(4%) by 
the use of combinations of these 
dru9S. In my oplnlon, the mere 
presence of these drugs or their 
aetabolites in blood or urine aoes not 
establish impairment by drug use with 
any scientific certainty. Cocaine and 
benzoy1ecgonine were found in 4 
drivers and 9 other specimens 
contained benzoylecgonine. 

The use of codeine, ephedrine, 
chlorpheniramine, pseudoephedrine, or 
phenylpropano'lamine are cited as 
probable cause for impairment. 

Drug concentra'tions found in the 
bloods of the above » drug impaired" 
drivers are similar to those reported 
in a study of live apparently 
uni.paired'truck drivers. 
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CURRER1' ISSUES IN HIllA NI.) CAP FatENSIC 
~ 'l'ES'lING aw..LEH:ES 

Michael Lehrer, PhD. Chief of Biochemistry and 
Toxicology (Long Island Jewish Medical center, 
New Hyde Park, NY 10042) 

Workplace drug testing continues to generate 
controversy. One area of agreement between drug 
testing advocates and those opposing it is the 
need to avoid any possibility of false positive 
results. Governmental agencies and professional 
organizations have assumed leadership roles in 
helping laboratories meet the challenge. 

The National Institute on Drug Abuse (NIDA) has 
initiated a laboratory certification program 
with a regulatory perspective. Unfortunately, 
NIDA has not released information regarding the 
performance of labs in their performance testing 
challenges. other groups, including the College 
of American Pathologists (CAP), NY State and" 
Pennsylvania, have released periodic reports 
summarizing proficiency testing performance. 
This feedback can be extremely helpful to labs 
in gauging their performance and that of the 
testing industry as a whole. Data from the CAP 
Program is especially helpful because of the 
large number of participating labs. 
Examination of the data indicates that the rate 
of false positive and false negative results 
continues to be high in CAP surveys. GC/MS 
quantitative results reveal surprising trends. 
Proficiency data will be presented and its 
implications for drug testing labs will be 
discussed. 
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THE 'OSTMORTEM RED1STRIIUTION OF TRICYCLIC 
AIiTlOEPRESSANT DRUGS: A MECHANISM AND 
INTERPRETATION OF POSTMORTEM CASES 

t· 
Anthony G. Costantino, Ph.D.·, y.le H. 

C.pl.n. Ph.D., W.J. Mergner. M.D., Ph.D. .nd 

J••••••••u. Ph.D. 

Unlv.r.lty of M.ryl.nd, schook of Nedlcine, 

O.p.rt.ent of Pathology, III Penn Street, 

'altt ..ore, MD 21201 

A.ltrlptyllne was deter_I ned to l.ach. 
fro••,v.rel tlssu.s postmorteM with llv.r the 
.aJor contributor to Incre.slng blood 
concentration. In .n ~ ~ rabbit eod.l. 

~ ~ loss of •• itriptylln. fro. 
r.bblt Ilv.rsllc" w.. not .ff.ct.d by 
te.p.r.tur. or pH In th.rap.utic.lly dos.d 
r.bblt. but lou w•• gr •• ter .t pH '.9 th.n 
.ith.r 7.4 or •• 0 In overdo.ed r.bblts. 10.' 
of ••itriptylin. corr.lated w.ll with the 
10 •• of I.ctat. dehydrog.n ••••nd 
ul tr •• t ructur.1 t;h.nge. In the c.1 I 
.orphology. 

Tla,u., tlssu. ratio••nd total tl.,ue 
concentratlona with establi.h•• nt of cutoff 
v.lu•• for th.rap.utlc and ovardos. Ingastlons 
facillt.t.d dlsgnoais of the Involv•••nt of 
tricyclic antld.pre•• ant drugs In hu.an 
d •• ths. 
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FACTORS IN THE POSTMORTEM INT'ERPRETAT ION Of 
COCAINE AND METABOLITE BLOOD CONCENTRATIONS 

Doniel S. Ilenlchmid* and Yale H. Caplan. 
University of Maryland. School of Nedicine. 
Departaent of Pathology, 111 Penn Street, 
Saltimore. Nd 21201 

The metabolism and hydrolysis of cocain~ 

(COC) was studied in vitro. ;n vivo and 
post",ortem to determine if concentrations of 
the COC ..etabotites, benzoyl ecgonine (BE) and 
ecgonine methyl ester (EME) would hcilitate 
Interpretation of COC relatee! Medical,.lxaminer 
cases. 

COC hydrolyzed to ENE. In vitro, in 
unpreserved whole blood. However, in blood 
preserved by • pseudochollnester.se inhibi tor 
and In phosph.t. buffers. CDC hydrolyzed to 
BE. COC was st.ble in blood .djusted to pH 5 
and preserv.d with sodium fluoride and 
organophosph.te. for .t least 150 days. 

An in vivo study over time In subjects 
given two do.a. of either Intravenous (IV) or 
saoked ($N) CDC confirmed that 8E is the 
prinCipal ",.tabolite of CDC In blood. EME. 
when pra.ent. did not exceed 5:11 of the BE 
concentration. It appears that EME may .rise 
in postmorte•. blood lar,ely .s a result of 
nonmetabollc hydrolysis of COCo Thus the ENE 
concentration In unpreserved blood speci ..ens 
could b••dded to the COC concentration to 
obtain an •• tl.at. of the .ctual blood COC 
concentration prior to In vitro hydrolysis, 
while 8E could be attributable to norlllal CDC llletabolis•• 
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