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IN DISTRIIm'IOO IN MI\TEmAL AND POOmA'l'AL 
FWIDS eNS AND TISSUES OF RHESUS moo;:yS 

• Roizin, J .C. Liu, D. Pierson, W. Rivers and 
.A. Meyers, Dept. of Neuropathology and Neuro

. cology and Dept. of cat{larative Medical 
ciences, 	N.Y.S. Psychiatric Institute and Dept 

PatholO;JY, Col~ia University, N.Y.C. 

The concentration of morphine (Counbisl 
ul' s r modified radioilrmunoassay technique) in 

arious body fluids (urine,' bile, milk and vit 
eous llumor), eNS (cerebral cortex, basal gang
·a, brain stem, cerebellum and spinal cord), 

ans Uun;Js, heart, liver, kidney, stanach, 
testine, pancreas, spleen and uterus), and 

tissues (adrenal.s, fat, muscle, testis and 
ymus) was ccmparatively higher in I:oth mother 

offspring treated for longer period of time 
tel' discontinuation of heroin administration, 

hile mol:phine concentration decreased or dis
Wr:Ieal:OO fran most of the body fluids and tis 

!leS, it ranained in significant amounts in the 
ile, vitreous humor and, at times, in certain 
egions of the CNS. OUr studies dem:mstrate 

t the Rhesus Monkey is a very useful experi
tal model for the study of heroin effects, 

·stribution and treat:nlmtl and the differen
ial morphine concentration and retention 

(after discontinuation of administration) in 
rtain body fluids and tissues may be of part! 

significance in forensic investigations. 
sUWOrted, in part, by NIH Grant lI530lDl!O

225. 

A TRIAD OF SELF-DESTRUCTIm: 

Aistott, R.L., Lee, D.T., Waeckerlin. R.W. 
& Rugotzke, G.G., Public Health Laboratory. 
517 Hathaway Bldg., Cheyenne, WY 82002 and 
Natrona County Memorial Hospital, Dept. of 
Pathology. Casper, WY 82601. 

Three cases will be presented. The first 
describes a suicidal ingestion of malathion by 
a cancer patient who was currently under
going radiation and chemotherapy. Malathion 
concentrations were 5.0 and 18.3 mg/L in 
blood and urine respectively. No other druga 
were found. 

The second case is that of a nbnfatal 
ingestion of LSD. Large amounts were found 
to be present in gastric contents. Patient 
history suggested 'an encephalopathy but micro
biological tests were negative. Blood and 
urine were later submitted for examination." 

The third case involves suicidal inges
tion of a large amount of salicylates by a 13 
year old white female. The ingestion occurred 
under unusual circumstances. Blood and vitre
ous salicylates were 60 and 35 mg/dl respec
tively. Tissues were also analyzed. 

FATAL CASES INVOLVING SOME COMMON ANTI 
DEPRESSANT DRUGS 
D. Semple, S. LaDelpha, B. Joynt, 
D. Ballantyne, Royal Canadian Mounted 
Police, Central Forensic Laboratory, 
Ottawa Ontario Canada. 

The involvement of many new 
psychoactive drugs in cases of 
accidental overdose or suicidal death 
is frequently noticed soon after their 
introduction. A report on the occur
rence of maprotiline, arnoxapine and a 
new experimental drug zimelidine in 
various cases encountered in the 
Central Forensic Laboratory, Ottawa 
will be described. Analytical data 
for GC, MS and TLC will be presented, 
as well as quantification procedures. 
The blood/tissue concentrations for 
these drugs ranged from therapeutic 
to fatal. 

PREDICTION OF ION-PAIR PARTITIONING 
CHARACTERISTICS OF SOME TOXICOLOGIC 
ANALYTES 

Robert L. Norton and Tully J. Speaker 
Temple University School of Pharmacy 
3307 North Broad Street 
Philadelphia, PA 19140 

The partitioning characterist~cs of.a 
series of basic analytes of tox~colog~c 
interest and their ion-pairs were deter
mined. The two sets of parti~ion con
stants were linearly related. ~n the lOW 
pH range and appear to be independent of 
the pKa values of the individ':lal an~lvte 
Distribution diagrams of the ~on pa~rs 
and the free analytes provide a basis 
for prediction of selective extraction 
and separation. 

APPLICATION OF REGULAR SOLU'l'IOb! THEORY 
IN THIN LAYER CHROMATOGRAPHY. 

Walter S. Hrynkiw, Arthur Cammarata and 
Tully J. Speaker 

Pennsylvania State Police Crime Lao. 
479 Wyoming Aveenue 
Wyoming, PA 18644 

With careful attention to teChnique 
highly reproducible (0<0.01) thin layer 
Chromatographic (TLC) values of aRfseries of analytes of toxicologic inter
est were obtained in a series of solvent 
blends. Using the measured Rf values in 
and the calculated Hildebrand cohesive 
energy density (0) values of the solvent 
blends the solubility parameters of the 
analytes were determined. From the 
slopes of plots of Rf against a function 
of o's the molar volumes of the analytes 
~ere calculated. The cohesive energy
density and molar volume values may be 
used to predict TLC behavior of analytes 
in other solvent blends. This report 
describes development of the method and 
its application to analytes of forensic 
interest. 



SOLUBILITY PARAMETER VALUES AND MOLAR 
VOLUMES OF POLYCYCLIC DRUGS: HIGH 
PRESSURE LIQUID CHROMATOGRAPHIC 
DETERMINATION. 

Judith E. Shuster, Jane II. Speaker and 
Tully J. Speaker 

Temple University School of Pharmacy
3307 Nor-th Broad Street 
Philadelphia, PA 19140 

Highly reproducible (<1<0.01)_ high pres
sure liquid chromatographic (UPLC) reten
tion volumes (Vr ) of a series of poly
cyClic drugs of toxciologic interest were 
dotermined in a series of solvent blends. 
Using the measured Vr values in and the 
caLcul.ated Hildebrand cohesive energy 
density (0) values of the solvent blends 
the solubility parameters of the drugs 
wetedetermined. From the slopes of the 
plots of Vr against a function of o's 
the molar volumes of the drugs were cal
culated. The cohesi_ve energy density and 
molar volume values maybe used to pre
dict IIPLC behavior of the drugs in other 
solvent blends. This report describes 
development of the method and its appli 
cation to drugs of forensic interest. 

r--------- -- 
-PROBLEMS IN THE POSTMORTEM DIAGNOSIS 
OF ACUTE CYANIDE POISONING. 
Bryan Ballantyne, Applied Toxicology 
Department, Union Carbide Corporation, 
Charleston, West Virginia. 

Autopsy findings are few and 
nonspecific in acute lethal cyanide 
pOisoning. The cyanide odor may be 
missed because of masking or since the 
pathologist is unable to detect the 
-smell. Postmortem production of cyanide 
in tissues, giving a false positive 
result, is unlikely. However, when 
normal blood is stored under deep freeze 
condi~ions cyanide is produced, but not 
to levels likely to be of forensic 
significance. Postmortem transformation 
of cyanide occurs in intact bodies or 
stored tissues, and could result in a 
.false negative diagnosis. There is rapid 
transformation of_cyanide in blood in 
intact bodies, but. this is significantly 
less in blood stored after sampling. The 
tissues most appropriate for analysis 
following pOisoning by any route of 
exposure are brain, myocardium and 
spleen. In cases that have been treated 
in hospital before death, it requires 
to be remembered that certain antidotal 

drugs may interfere with analysis for 
cyanide. Decreased cytochrome oxidase 
activity of diagnostic significance can 
be dtected in brain and myocardium, but 
not if measurements are delayed for 
several days after death. 

TilE EFFCCTS OF 2, 3-DIPlIOSPI!OGLYCI:M'1'E 
ON TilE PREPAP.ATION ANn S':'JI.BILITY OF 
BLOOD CARBON ~tONOY.IDC. Ravrnond J. Bat 
Ph.D., Janet Neis~!ander, Universi t)! of 
Illinois College of ~'edicine at 
Rockford, 1-601 I'arkvieVl _1>.ve., Rockford 

- Illinois 61107-1897 
2,3-Diphosphoglycerate~[)P~--

occupies the cavity of the hemoglobin 
molecule in the deoxygenated state. A 
oxygen or carbon monoxide is "bound 0' t 
the hemoglobin molecule rotation of th 
protein changes the cavity size and DP 
is eliminated from the cell. At death 
changes in oxygen content and ?H can 
change the DPG el?,uilibrium. ThllS for
ensic analysis of jl,lst bound carbQxy
hemoglobin can be fflisinterpreted. The 
preparation and stability of standard 
carboxyhemoglobin blood I'lithout care
ful analysis of DPG content can lead t 
erroneous val 
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"Stability of Basic ~ in FrozEn and 1'tonl8l1n- Fixed 

TJ.asue <MIl" a ~ Year Per1a1" 

B.R;Heplr, R. SaIa1o, D. RcIsErJI'iaaJ!r, C. SutIJWuer <nI 

t. §iiii1ii8, ~ QuIty Ccrcner's Off:Ice, Cl.ewlancI,CIi 
Abstract: 
~valent /IIDI.Ilts of liver, train, ld.dney <nI sp.l8IIl 
cbtained post JIa'tan tn:m selEcted cases lhn aaitriptyline 
I'Ia"tr:Iptyl1ne, ~, des1Jft1111ne. pentalilc:lne <nI 
tr1pl.em;mine hat beEn ~ted were stc.nd t'razen at ...aJ"C 
er Nxed at ram tmperature. in 0.5L of fcnalin lICIl.ut:Ia1. 
At six DI:tltb Jnter'vaLs,6 gran a1:1qu:lts of eadI t1.s.!Iue were 
~ <nI, ~ a oo.tlle ~t:lal clearr-up into 
a final 9Ila1l. 'IIOlllllll' ~t of d1chl..oroet:il. IiIII9I\Vlld en 
CN-l1 f!iiIS ctIn:Jm~y_~ a FIll .AIi11t1cnaUY. 
the fOl1llilUn 8Olut1cns ~ the Nxed t1ss.Ies were 
~ fer ~ c:mtent at 1,3,4.26 <nI 52 wed<JnterYal5. 
Within fUl and betweEn fUl preci.s1aJ fa- the liver t1.s.!Iue 
~ varied tn:m 4,-~ <nI 1-1<J1, respect1wJ.y. t:lIa11tatl1le 
and qt.II'ltitati1le (r~ oonalizat:lal of the datal 
I1!S.llts <M!I" the per1IxI sb.l:lied dlm:nstrated that, (1) 
s~ at -:<D"C :Is qJtJDuD fa- c:x:nsistln::y and cUrlty of 
results, (11) eval.uatial of the fOOlllll1n- bath all be 
qualitatlwJ.y lBIl1\il. <nI, (i1il t\JrtIB' IO.ic :Is necessary 
In the stcn:lardizatial of t1ss.le ~ tectnlques. 

PRELIMINARY STUDIES OF THIORIPA7.INF-5
SULFOXIDE CARDIOTOXICITY IN THE 
ISOLATED, PERFUSED RAT HEART. Paul W. 
Hale, Jr. and Alphonse Poklis, Depts. 
of Pharmacology and Pathology, St. 
Louis University School of Medicine, 
1402 S. Grand, st. Louis MO 63104 

The card~otox~c~ty of a racemic 
mixture of thioridazine-5-sulfoxide, a~ 
oxidative metabolite of thioridazine, 
was studied in the isolated, perfused 
rat heart. Thioridazine-5-sulfoxide 
(ring sulfoxide) VIas prepared by a new 
method which allows for separation of 
the 2 stereoisomeric forms of the com
pound. Hearts from male Spraque-Dawley 
rats were perfused using a modified 
Langendorf preparation. Quinidine (6.2 
x 10-5M) served as a positive control. 
Perfusate concentrations of the ring 
sulfoxide as low as 1.2 x 10-5M 
produced premature ventricular contrac
tions, bradyarrythmias, and aberrant 
ventricular conductions.. Arrhythmias 
progressed from first degree block to 
complete AV block. Effects were 
reversed by removal of the drug, 
within 90 minutes ECG's were normal, 
but heart rate returned to only 80% of 
control. These findings suggest a 
cardiotoxic potential for the ring 
sulfoxide. . 

DUTil BY ARSENIC: A COMPARATIVE EVALUATION OF 
EXHUMED BODY TISSUES IN THE PRESENCE OF 
EXTERNAL CONTAMINATION 
Joerg N. Pirl. G. Fred Townsend, Ausrine K. 
Va1aitis,* Dietmar Grohlich, John J. Spikes 
Toxicology Section, Illinois Department of 
Public-Health, State of Illinois, 2121 West 
Taylor Street Chicago 11 60612 USA 

External contamination by inorganic 
arsenic compounds of hair or nails cannot 
effectively be removed with H20 or dilute HCl. 
The use of a modified Gutzeit apparatus allows 
investigators to establish or rule out external 
contamination with arsenic compounds. It was 
found that externally contaminated samples will 
generate large amounts of arsine gas when 
treated with Zn. KIt SnC12• and dilute HCl in 
a Gutzeit arsine generator. Arsenic present in 
the sample due to metabolic deposition resulted 
in significant arsine formation only after 
digestion. In one chronic arsenic poisoning 
case significant amounts of arsine were 
liberated from nail only after digestion. 
~irect examination of hair and nail from a 
female resulted in values near 1000 pg As/g 
~en after washing with HCl and H20. Deep 
thigh muscle and spinal cord, however, released 
~rsine only after digestion. Control hair 
soaked in sodium arsenate or arsenite solutions 
~ashed repeatedly, and dried, showed maximal 
~indlng at 2 hours for NaAs02, an average of 
775 pg of As was irreversibly bound to the 
~xterior surfaces of each gram of hair. An 
~dditional 130 pg/g was released upon 
kliRestlon. 

http:1,3,4.26


HAZAROOUS·WASTES AND THE fORENSIC TOXICOLOGIST 
Mark M. Luckens Ph. D. Lexington KY 40503 

Occupational and societal wastes have 
reached critical proportions on a global scale 
Proper management of civilization's products
is a new multidisciplinary profession requir
ing a knowledge of ecology, engineering, chem· 
istry, geology, environmental and public
health, and toxicology.

forensic toxicology, the performance and 
interpretation of toxicologic analyses in a 
judicial context, has a crucial role to play 
in wastes management as it affects individuals 
and populations. Wastes introduced into air, 
soil, and water react with these media and/or
their contents, often forming compounds which 
may adversely affect life forms therein or 
may enter and contaminate the food chain. De
gradation products of apparently innocuous 
materia15 may be tox ic. Human exposure to 
these products may elicit an acute, chronic, 
or lethal response evident in the short term 
or possibly delayed for years. It is important
that the toxicologist be aware of the possi
bility of a victim's unreported exposure to 
toxic wastes, effluvia, or their reaction 
products in deciding on analytiC procedures 
and in interpreting the data therefrom. 
Failure to consider the role of hazardous 
wastes and their effects can result in mis
diagnoses or serious miscarriages of justice
or equity. 

DUAL CAPILLARY COLUMN GAS CHROMATO
GRAPHIC ANALYSIS OF HYPNOTICS,
SEDATIVES, AND TRANQUILIZERS USING 
DUAL NPO DETECTORS 
Mahendra K. Pandya, Ph.D. and 
Michael J. DUnphy
4900 frank Ave., N. IL-N. Canton, Ohio 

Serum is extracted with methyl·
t-butyl ether at pH 9 using P-methyl
phenobarbital as the internal standar~ 
The extract is evaporated to dryness
and reconstituted with methyl-t-butyl
ether containing barbital, and injecte( 
onto a Dual Column Capillary GC with 
NP detectors. GC analysis is performe( 
on DB·5 and DB·1701 columns. (J &W 
Scientific, Inc., 3871 Security Park 
Drive, Rancho Cordova, CAl. The re
maining extract is reconstituted in 
mobile phase (0.05 M NaH 2 P04 - pH 4· 
and CH 3CN 65:35) and injected onto C8
column (IBM Instruments. Inc., 475 
Main St, P.O. Box 3020, Wallingford. 
eT). A separate extract ion at pH 9 
without internal standard is spotted 
on TlC plate and visualized for 
barbiturates, benzodiazepines'Rglute
thimide. and meprobamate. EMIT data 
on serum is also obtained for toxic 
levels of benzodiazepines and barb· 
iturates. 

AN AUTOMATED DRUG SCREEN INC PIWTOCOL iiASFD IJPf.lN HIGH 1~£SOUJl HIN 
GAS (;HROMATO[;I~APHy/MASS SPECTROSCOPY AN» fH,:n::NTlON WInCES 

1.1'1. FREEMAN, HEWLETT-PACKARD co., AVONDALE, PA 

An autoMatad drug scr.anlng protocul which ot1111es two fu.ad ~llica 
u~.n tubular colUMns and two dlf'erent detectors: 'laMe ionization and 
Maa••elective WIll be describect. FrOM ona channel yery prec~s • 
• (;)tent1<H) di!ta ";i ot,tiunad and l'tnentJ.on imLictls al'e calcu.lat.:;d. 

FrOM the second channel Ma •• spectra are Obtained. A BASle prograM 

correla'es the data frOM the two channalB. 


A nUMber of toxicolulJY lab.H'iHor 1<'S haye <leve,loped ,"cl'e",n1n9 protocols 

basad upon fused .il1ca colUMn Q~. chrnM~tography. These colUMns are 

character.z0d b, a hlUh level of l".rtn~Bs, durabilIty (cheMical, 

Mechanical, and therMal), and efficiency which MdkM. theM 

ldeal fur Ihe rapid analysl. of underivatlzed drugs. In addItion, ~nd 


Most iMportant for thiS applie.tlon, the colUMn-to-coluMn reprodUClbllll, 

Hi outstand.l.nq. 


lhi. Method 15 based upon a siMultaneous Injection on two "identical" fused 
silIca c~pl11.r. colUMna. The colUMns are installed in the .aMB ~njectlon 
port. One ch,'oMat ograM is obtained t'rnM a flaMe iUllizatl0n detector. A 
l'etent1on in~ax is Lalculatad for those pe.k~ exceeding .. user-speciflMd 
threshold. nns r"ltan't:um inder. Hi than ctH',pared ·to a li5<t]lllJ of 
1'!!'tentl.on i.nduces. 
Tentative id.ntlfi~ation is basad upon an ind•• "Match" With thoae 
tn the library, Quantlation can be via an internal or external standard 
Method. 

A .econd chroMatuqraM is obtained 'rOM a Mas. selective date~'or. Thl~ 
provi.des qualitative in'orM~tion about each constituent 1n the saMple. 
If a drug is "ident.f1ed" by its' retentIon inda., The Ma.s spectrUM 

·<spectra) within a retention tiMe Window i.lare) cOMpared WIth those In a 
"drug" library. Pos.tlve identi'icatiun OR based upon th. 
Mass spec tl' UM, 

lhis .. utD~at.d Method generates ~oth quan11tative and qualltatiue 
irlfor'Mation ~LMu].taneously. The ]tlent~fJ[ation ifu UM~MblQUUOS an~ saMple 

"ttlcPugh'lput :1.$ Md~\x:LI,\l.:zed. The pr~s~ntatiorl w:lll ·~·O(::U~ upun thuse i~,actCir..;. 


whlch Influence the accurac, an~ preciSIon of the Method. 

http:1'!!'tentl.on
http:outstand.l.nq
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CUTTIN.G COSTS OFEHlTR DAU ASSAYS TIlROUGH USE 
. ., H. J.!orton McCurdy 

FORENSIC TOXICOLOGY SURVEY . 1983 
OF A PERSONAL COMPUTER Rugotzke, G.G., Chief 

DIvIsIon of Forensic Sciences, Atlanta, and Alstott, R.t. Ph.D., Wyoming Chemical 
Georgia Testing Program, Public Health Laboratory 

!21 Hathaway Building, Cheyenne, WY 82002.'
A survey was made of 38 

laboratories throughout the Onited Replacement of the Syva CP-5000 by an in
States performing forensic toXicology expensive personal (micro). computer with inter
services. The results of that survey facing to the Gilford Stasar III and Syva Auto 
will be presented in regard to case Carousel™ will be discussed. Examples will 

. inclUde the SWTPC 6800 and Commodore 64, al load! services offered, proficiency 
though any computer with 17 input and 2 output testIng, personnel, salarie.s ,budget

and instrumentation. lines can be used. Some of the advantages of 
personal computer use are con¥Rnient sample 
identification (Auto Carousel ), flagging of 
positive DAU results, decreased transcription 
errors, and lower purchase price. Typical 
printouts, programs, and cable diagrams will be 
shown. 

Additional savings through use of a com
mercially modified flow cell will also be dis
cussed. 

.JJ.:-';"\I\,I' UY/IIIJ,.J, CI :J.U'J,.-.e.UIJ JlCj/t'U... ; 0, .-::!U.l

300 ng/mL and e) greater than 300 ng/n~. 
Concentrations of codeine in blood were 
also determined for all of these cate
gories. Codeine was found to be present 
in almost all of the deaths (93%). Con
centrations of free morphine in blood 
ranged from 3 ng/mL (cut off pOint) to 
1600 ng/mL. In those cases where free 
codeine concentrations were determined 
to be greater than 500 ng/mL, concentra
tions of free morphine were found to be 
1110 that of codeine, (i.e.) 19/24 (79%) 
of the cases. Five out of twenty four 
(21%) were greater than 10% in concen
tration. Morphine was found in al1 but 
pne of the above cases. In all but 4 I 
pases was codeine not found when mor
~hine was greater than 51 ng/mL. This i 
~tudy involved 114 opiate deaths. ' 

~------------------~--~i 
A RAPID, SENSITIVE METHOD FOR THE SEMI-QUANTI

TATIVE DETERMINATION OF DRUGS OF ABUSE. 
Mark M. Luckens, Ph.D., Lexington, KY 40503. 

In 1969, the author described a simple 
thin layer chromatographic method for the 
diagnosis of poisoning bY'organochlorine in
secticides. Over the years, this procedure has 
been modified and used as a screening procedure 
for the identification and semi-quantitation
of drugs of abuse in concentrations at micro
gram or submicrogram levels per millilitre in 
body fluids, tissue extracts, dosage forms,
powders, or impregnated materials depending 
on the analyte sought. l'Ihen indicated, mixtures 
can be easily separateq in advance by two-di
mensional or "thick layer" column chromatogra
phy. Differences in Rf'S, color of the spots, 
or fluorescence in UV light may be used as 
modes of separation after visualization. Quan
titation may be achieved directly from the spot 
or in the confirmatory step. The spots maybe 
eluted and the eluate used for confirmation 
and/or quantitation by GLC, UV, or other pro
cedures. 

The equipment may be made from materials 
readily available in any laboratory or obtained 
at little or no cost. The liquid and solid 
phases and visualizing agents, as weU as 
specialized apparatus, are cOlllllon in forensic 
laboratories. 

Data derived from this method will be com
pared with those derived from a well-known 
commercial screening procedure. 

PERSISTENCE OF POLYBROMINATED BIPHENYL 
(PBB) IN HUMAN POST-MORTEM TISSUE. 

Joseph N. Miceli and M. Hariharan. Depts . 

Pediat. & Pharmacol., Wayne State Univ. 

Sch. Med. and Div. Clin. Pharm./Toxicol. 

Children's Hospital of Mich., Detroit. MI. 


PBB. a commercial fire retardant and 
structurally similar to PCB. was acci
dentally mixed in livestock feed 10 years 
ago in Michigan. This accident led to, 
extensive contamination of beef, poultry, 
pork, dairy products and ultimately to 
humans. In order to determine the dis
tribution and persistence of PBB, an 
animal model (rat) was used. The results 
indicated PBB distribution in all tissues 
studied and the conclusion that PBB 
would never be eliminated during the 
lifetime of the rat. 

A second study was conducted to 
evaluate these findings in humans. 198 
post-mortem tissue samples were obtained 
from 15 subjects who had a history of 
residency in the Grand Rapids, MI .area at 
the time of the original contamination, 
The ranges (ng/gm tissue) of the five 
highest PBB containing tissues were: 
renal fat, 32-1650; adrenal, 17-868; 
thymus, 29-617; aorta, 6-1011; and 
pancreas, 4-653. These results clearly 
demonstrate long term PBB persistence in 
the human body and body-wide PBB distri 
bution into tissues other than fat. 
(Supported, in part. by the Michigan
Department of Public Health.) 
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