What Can a Forensic Toxicologist Do for You?
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Case 1  The body of a nude, approximately 20 year old, woman wrapped in a red blanket was found on the bank of the river, partly in the water.  There was no identification.  She was unknown to the police.  The autopsy determined that she did not drown, had not been hit or shot or died from disease.  The forensic toxicology laboratory identified 0.45 mg/L free morphine and 0.70 mg/L total morphine in her blood.  Hair from her scalp was continuously positive for opiates along its entire length (20 cm) and both morphine and 6-monoacetylmorphine (a metabolite of heroin) were present in her hair.   [Expert opinion at end of article]

Table 1.  Forensic Toxicology is the science of drugs and poisons which deals with their isolation, identification and quantitation from tissue and in the interpretation of findings.  these findings are used in established the cause of death, clarifying circumstances surrounding death or identifying the level of impairment of drug intoxicated drivers.

Table 2.  Questions a Forensic Toxicologist can answer:

1.   Are drugs involved?

2.  What did the person take?

3.  When did he take it?

4.  How much did she take?

5. How did it affect him?

6.  How certain are you?

What is Forensic Toxicology?

Toxicology is a subsection of pharmacology, one of the medical sciences.  There are two main groups of toxicologists, those who study environmental toxins especially their effects on humans, and those who work in forensic toxicology.  Forensic toxicology is the application of the science of pharmacology to legal cases.  

Since no one can be an expert in every aspect of their science, forensic toxicologists (FTs) tend to specialize in certain drugs.  The drugs which are most often encountered in legal cases are alcohol (yes, it is a drug) and illegal drugs (cocaine, heroin, PCP, amphetamines and marijuana).  Certain prescription drugs also seem to show up in legal cases more often than others.  Sedatives such as Valium, Soma and Xanax have as much effect on driving as alcohol and are often encountered in DUID, DWI, traffic and industrial accidents.  Antidepressants, prescribed to persons who are depressed and suicidal, and pain medications are frequent findings in drug overdose deaths.  The particular specialty of your forensic toxicologist may depend on where she has trained and worked.

FTs from Crime Labs

Forensic toxicologists who work in crime laboratories have a great deal of training and experience in analysis and interpretation of alcohol and illegal drug concentrations.  They can determine the suitability and scientific certainty of the tests used for alcohol and drug testing.  Not all tests are equal and not all meet forensic criteria of scientific certainty.  The crime lab forensic toxicologist will be familiar with Kelly-Frye and Daubert requirements.  

The forensic toxicologist can calculate how much drug or alcohol is in the person's body from blood or breath levels.  He may be able to calculate the blood levels at the time of the incident, how long the drug would last in the blood and the time when the person took the drug.  Given a drinking history or hypothetical of drinking history, he can tell what the blood alcohol levels would be for the life-time of the alcohol in that person.  Given when a drug was taken, he can estimate when the peak effect occurred.

Training and working with police officers, the California Highway Patrol and Drug Recognition Experts, the FT from a crime lab will have first hand experience of signs and symptoms of persons under the influence of alcohol and drugs.  If your forensic toxicologist has been licensed by the state of California forensic alcohol program (as an forensic alcohol analyst or forensic alcohol supervisor), he will be able to testify to the effects of alcohol on driving and the scientific basis for his testimony.

FTs in Death Investigation

Medical examiners, autopsy physicians, investigators and detectives rely on the forensic toxicologists to answer the same questions that counsel and the court want answered (see box).  Were drugs or alcohol involved in this case?  How much did they take?  When did they take it?  Did it kill them?    Drug overdose death often leaves no visible marks on the body other than heavy congested lungs.   For the forensic pathologist who can not find any cause of death in or on the body, the forensic toxicologist's identification of drugs present may lead to a conclusion of drug overdose by exclusion.  There was nothing else wrong, or nothing else wrong enough to cause death.  The presence of drugs or alcohol which are not fatal in themselves may clarify the circumstances surrounding death, such as impaired driving which results in a single car crash or sedation which prevents a person from detecting and fleeing in time from a house fire.

FTs from Hospital Laboratories

Forensic toxicologists trained or working in hospitals will see all the drugs, both legal and illegal, that FTs from crime labs see, but they will also be knowledgeable about the drugs which doctors need to monitor for treatment decisions.  They will be very aware of drug-drug interactions and the physicians' need to get fast, immediate information when potential interactions, toxic levels or other conditions requiring intervention might exist in a patient.  Hospitals do not maintain chain of custody as forensic laboratories do.  They emphasize instead the turn-around-time to the physician.  The Emergency Department physicians would rather have useful answers very quickly rather than scientifically certain answers too late to take action.  This has lead to ED personnel doing quick onsite screening drug tests in the ED rather than wait for laboratory test results.

What a FT Can Not Do

Unless your forensic toxicologist is also a M.D., she will not be able to make a diagnosis, prognosis or medical examination of a particular individual. It is unethical for an expert to testify outside of her special expertise, so a Ph.D. in a medical science will not make medical diagnoses.  She will know what blood levels of drugs are therapeutic, toxic or even fatal in humans.  She will know the effects of drugs at therapeutic, toxic and fatal concentrations and will be able to calculate the time course of the drug effects as well as the time course of the drug concentrations in a person's body.  The forensic toxicologist may be more familiar with the chemistry, the formulas and calculations than a physician and therefore more confident of her conclusions and better able to explain them to the jury.

Case 1 Conclusions:  The forensic toxicologist concluded that the young woman was a chronic heroin user from the results of the hair testing.  Heroin only lasts a few minutes in blood but is preserved in hair for a long time.  While morphine may come from other sources, 6-monoacetylmorphine comes only from heroin which is diacetylmorphine.  Head hair grows at about one half inch per month so the 1.5 inches nearest the scalp indicate a history of drug use in the past 90 days.  Police found the woman's description among registered heroin addicts in a neighboring country.  

The forensic toxicologist was able to conclude that the young woman had died very quickly (within minutes) after injection of a large amount of heroin because the body had not had time to break down the heroin-derived morphine into morphine metabolites.  The ratio of free to total morphine was 64.3%.  A ratio of greater than 50% indicates a rapid death (probability 85%).    The cause of death was heroin overdose (probability 75%). The dose was greater than 150 mg heroin.

Her drug suppliers were identified by witnesses and their disposal of the body by the red blanket fibers in their car and on their clothes.
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