
Biological evidence possible to preserve and use in toxicological analyses.

Material should include:

 Place of xenobiotic penetration into the body

 Blood which distributes xenobiotic to the organs 

 Place of xenobiotic elimination

 Place of a possible xenobiotic accumulation 

To the untargeted study we take:

stomach
gastric buffers

the small intestine (small bowel)
the content of the small intestine
blood
liver
bile
kidney
urine

It’s recommended by the Polish 

Society of Forensic Medicine and 

Criminology to take 50 g of tissue

and 30 ml of tissue fluids



Packing for storing the taken material for toxicological studies has to be:
Chemically pure and inert

Hermetically sealed

The material should be properly described. The description should include 
information such as:

 Name of deceased

 Age (if known) or date of birth

 Type of material

 Date of autopsy

 Name of doctor who performed autopsy

 The registration number of books autopsy



From: A Simplified Guide to Forensic Toxicology



Material type and quantity 
- special cases -



Signs of injection

Cut about 1-2 cm2 of skin, subcutaneous tissue and
the superficial layer of muscle from place which
shows signs of injection. This section is inserted
into the plastic tube. In comparison, to the other
tube you have to cut out the same size piece of
skin, but from place which does not contain a trace
of injection.

The fragment with a trace of injection will have
higher concentration of xenobiotic that has entered
the body by injection



Suspected carbon monoxide poisoning
• In the case of carbon monoxide poisoning collect blood from the right 

and left ventricle to compare the concentration of 
carboxyhemoglobin in the blood. If someone died in an atmosphere 
containing carbon monoxide, higher concentration of 
carboxyhemoglobin in the left ventricle (coming from lungs) will 
occur.



Hair and nails

• Their samples can be taken for toxicological studies from bodies in 
which none / little amount of soft tissues have been perserved (e. g.
in the exhumation of the old corpses).



Toxic substances classification for the forensic purposes.

The degree of toxicity Lethal dose for an adult human

extremely toxic a few drops

highly toxic teaspoon

medium toxic 3 or 30 cm3

a little toxic 250 - 500 g

practically nontoxic 1 dm3 or 1 kg

practically harmless over 1 kg or 1 dm3

Classification by Prof. S. Raszeja „Medycyna sądowa”



Another classification

• Considering changes in the body:

The poisons that cause distinct changes:

• 1. locally acting - acids, alkalis, bromine, iodine - if they come into contact with tissues
they can cause necrosis and denaturation of proteins

• 2. parenchymal - metals, salts of heavy metals, fungi – damaging the kidneys, liver, heart

The poisons which acting may not result in significant changes (but not necessarily):

• 1. The volatile - act mainly on the central nervous system - the solvents, alcohols, 
hydrocarbons

• 2. The blood - carbon monoxide, cyanides, phenols, benzene, medicines, drugs, 
pesticides

• 3. Acting on a functional way – often without causing any apparent damage visible at 
autopsy - drugs, drugs, and pesticides.



Carbon monoxide poisoning

Determination of carboxyhemoglobin (CoHb)  in the blood

 About 75% of all poisonings are caused by a suicide from carbon monoxide

 Carbon monoxide is a toxic gas, colorless, odorless, it is very difficult to detect

 Carbon monoxide is a product of incomplete oxidation of organic matter

caused by insufficient oxygen supply, which enables complete oxidation to

carbon dioxide (CO2)



Toxicity mechanism of carbon monoxide

• Carbon monoxide connects with hemoglobin forming
carboxyhemoglobin (HbCO) in the human blood. This prevents oxygen
from binding to hemoglobin, reduces the oxygen-carrying capacity of
the blood and leads to hypoxia



Carbon monoxide is absorbed into the body

from the respiratory tract (very rapidly

absorbed by the alveoli).

Carbon monoxide binds to hemoglobin (Hb),

ferritin, and myoglobin 200 - 300 times faster

than oxygen

Prolonged exposure can lead to brain damage and even death.

• medical opinion is cases of carbon monoxide intoxication is
based on the results of an autopsy or examination and the
determination of carboxyhemoglobin in the blood of the
deceased

• on the basis of determination of blood carboxyhemoglobin we
can obtain information about the cause of the poisoning or death



Clinical Signs and Symptoms associated with CO
Poisoning and corresponding COHb levels

The severity of 
hypoxia and 
shock carbon 

monoxide

CoHb concentration Signs & Symptoms

Mild <15 - 20% Headache, Nausea, Vomiting, 
Dizziness, Blurred Vision

Moderate 21 - 40%* Confusion, Syncope, Chest Pain, 
Dyspnea, Weakness, Tachycardia,
Tachypnea

Severe 41 - 59%* Palpitations, Dysrhythmias, 
Hypotension, Myocardial ischemia, 
Cardiac arrest, Respiratory arrest, 
Pulmonary edema, Seizures

Fatal 60+%
sometimes >50%

Death, 



Forensic Toxicology of Ethyl Alcohol

• According to statistics of the National Highway Traffic Safety 
Administration, 17 126 persons were killed in alcohol-related 
accidents in 1996. This constitutes 40.9% of all people killed in traffic 
accidents that year. If one counts only those deaths in which one or 
more persons had a blood alcohol content above the legal limit of 
0.1% at the time of the accident, the figure of alcohol-related deaths 
is reduced to 13,395, or approximately 32% of all fatal crashes. In 
comparison, approximately 15% of total road deaths in Great Britain 
involve accidents in which one or more people have a blood alcohol 
content (BAC) over the legal limit of 0.08.



• The ethanol concentration exceeds 1‰  in 50% of drivers responsible 
for accidents; in about 30-40% of them the ethanol level exceeds 1.5 ‰ 



•The insobriety condition at the moment of accident may be 
demonstrated using blood or respiratory air tests

Evidence methods to determinate of the ethanol in blood :
• head-space gas chromatogrphy

• Stationary analyzers with spectrophotometric detector IR

Alkometr A2.0





EtOH concentration

in breath concentration [mg/L] *2,1 = in blood concentration [‰] 





1)"Drinking helps me deal with my problems.„
2)"Drinking helps me have a good time.„
3)"Drinking makes me high and happy.„
4) "Drinking is cool.„
5) "Drinking keeps me warm when it's cold out.„
6)”I can't have a drinking problem, because I only drink beer and wine, 

not „hard” liquor.„
7)"I only drink because all my friends drink too."





allowable blood alcohol
concentration
(for drivers)



State after consuming ethanol occurs when the alcohol content in the 
body is or leads to:

1) blood alcohol content from 0.2 to 0.5 ‰ or 

2) from 0.1 mg to 0.25 mg of alcohol in 1 dm3 of breath

Drunk state occurs when the alcohol concentration in the body is or 
leads to: 

1) blood alcohol content above 0.5 ‰ of alcohol or 

2) the presence of exhaled above 0.25 mg of alcohol in 1 dm3

According to polish law



• Erik M. P. Widmark (1889-1945, Sweden) was one of the first 
researchers who stidued in a systematic way the absorption, 
distribution, and elimination of ethanol in the body; in addition, 
he formulated his results in mathematical terms. Widmark's
research during the first decades of the last century paved the 
way for innovative traffic safety legislation that stipulated 
punishable limits of alcohol in the blood of a person driving a 
car. 



ex-post

‰

t0 tC-max (ok. 30 – 60 min)

Cmax

β60 = 0,1-0,2 ‰/h

ct = Cmax - β60 x t [h] coefficient of alcohol elimination from the body

EtOH can be detected in blood after 5 – 10 minutes after drinking



Widmark equation

‰

t0 tC-max (ok. 30 – 60 min)

Cmax

A [g] = cmax [‰]· W [kg] · r
~ 0,55 (0,47÷0,64)
distribution coefficient

~ 0,68 (0,51÷0,85)

Cmax [‰] = A [g] / (W [kg] · r)



Retrospective calculations:

Data: EtOH concentration in blood at specific time (tx)

Result: EtOH concentrations before tx (for example 3 hours before)

Ctx-3 = Ctx - β60 x t [h]

Prospective calculations (Widmark equation)

Data: mass of absorbed alcohol [g], body mass [kg], distribiution
coefficient (age, sex, height)

Result: maximum concentration of EtOH

Cmax [‰] = A [g] / (W [kg] · r)



Retrospective calculations can be performed in cases which meet the 
the following conditions / limitations:

1) the concentration of alcohol in the blood (or breath) during the first 
study must be higher than 0.4 – 0.5 ‰,

2) the duration of the event to the first study can not be longer than 5-
6 hours

3) At the time the event suspect must be in the elimination phase of 
alcohol (how do we know that?),

4) the suspect should not consume alcohol between the event and 
studies of concentration of alcohol.

5) Samples are collected and analysed with use of evidence method



Example 1

A driver caused an accident and ran away. The blood or 

respiratory air were not available for determination.

Data:

Time of the accident : 1 pm,

Body weight and sex of the suspected : men 70 kg

Witness testified: suspected driver drank 150 ml of 40% vodka 

at about 11 am

Prospective calculations sholud be peformed



‰

T (h)1100

b60 = 0.1 – 0.2 ‰/h

13001200

0.2 ‰

cmax = A / (W x r)

0.7

/(70kg x 0.7)

c0
Max   1.0‰



 48 / 49  1.0 ‰

0.5 ‰

= (150ml x 40% x 0.8)

1 ‰ – 0,1 ‰/h * 1h = 0,9 ‰
1 ‰ – 0,2 ‰/h * 1h = 0,8 ‰



Example 2

A male driver weighing 70 kg caused an accident at 1 p.m. and ran away. 

He was arrested several hours later and 3 blood samples were collected at 

1 hour intervals.

The suspect explained that he drank 150 ml of vodka at 3 p.m. (two 

hours after the accident).

Data:

Time of the accident : 1 p.m.,

150 ml 40% - at 3 p.m.

The suspect : men 70 kg

Ethanol in blood samples:

at: 5 p.m. – 1.50 ‰

6 p.m. – 1.41 ‰

7 p.m. – 1.36 ‰



Example 2

A male driver weighing 70 kg caused an accident at 1 p.m. and ran away. 

He was arrested several hours later and 3 blood samples were collected at 

1 hour intervals.

The suspect explained that he drank 150 ml of vodka at 3 p.m. two hours 

after the accident.

Data:

Time of the accident : 1 p.m.,

150 ml 40% - at 3 p.m.

The suspect : men 70 kg

Ethanol in blood samples:

at: 5 p.m. – 1.50 ‰

6 p.m. – 1.41 ‰

7 p.m. – 1.36 ‰



‰

1100 1700

1.50 ‰
1.41 ‰

1.36 ‰

1300

b60 = 0.1 – 0.2 ‰/hr

~0.8 ‰

~0.6 ‰

1500

(150ml x 40% x 0.8)c0
Max = A / p x r = /70kg x 0.7

c0
Max   1.0‰



 48 / 49  1.0 ‰

~0.7 ‰



‰

1100 1700

1.50 ‰
1.41 ‰

1.36 ‰

1300

~0.8 ‰

~0.6 ‰

1500

c0
Max   1.0‰

4 hrs x b60

1.9‰

2.3‰

min. 0.4‰

max. 5 hr

did not drink alcohol after  the accident!

1200

> 1 hr



A psychoactive drug, psychopharmaceutical, or psychotropic is a 
chemical substance that changes brain function and results in 
alterations in perception, mood, or consciousness.

The can be used for:

• anesthesia,

• pain managemt,

• treating mental disorders,

• recreation,

• ritual and spiritual purposes,

• military.



Drugs of abuse – how can we categorise them? 

• Synthetic / natural

• Ways of administering

• Chemical properties

• Addictive (more / less)

• Ways of action



An assortment of psychoactive drugs
1.cocaine
2.crack cocaine
3.methylphenidate (Ritalin)
4.ephedrine
5.MDMA (Ecstasy)
6.mescaline (cactus)
7.LSD blotter
8.psilocybin mushroom (Psilocybe cubensis)
9.Salvia divinorum
10.diphenhydramine (Benadryl)
11.Amanita muscaria mushroom
12.Tylenol 3 (contains codeine)
13.codeine with muscle relaxant
14.pipe tobacco
15.bupropion (Zyban)
16.cannabis
17.hashish



Depressants - examples

• EtOH

• Barbituranes

• Benzodiazepines (BZD)

• gamma-Hydroxybutyric acid (GHB)



Drugs of abuse – main groups „of interest” in our laboratory

benzodiazepines

the core structure of benzodiazepines

• They replaced barbituranes
• sedative, 
• hypnotic (sleep-inducing),
• anxiolytic (anti-anxiety), 

anticonvulsant,
• muscle relaxant

• Their toxiticy in not signifficant, 
but they can cause drug
withdrawal



Benzodiazepines



GHB – most  common date rape drug

Detecion possibilities:
• 8 h in blood
• 12 h in urine
• Much longer in hair



Rohypnol (one of BZD)
It can also be used as so called date trape drug

Flunitrazepam, Narcozep , Rohypnol , Rohipnol , Roipnol, roofies



It’s better to prevent !!!



Stimulants - examples

• Cocaine

• Amphetamine

• Amphetamine derrivatives (metamphetamine, extasy)

• Methcathinone (ephedrone)

• Khat



Cocaine

• Leaves of coca contains 0,1 – 0,9 % cocaine

• Not that common in Poland



Cocaine

• 1749 brought to Europe

• Vin Mariani (EtOH + cocaine)

• Coca -cola

• 1903 coca-cola without cocaine

• 1906 obligatory list of content

• 1914 sale ban

Crack – free base form



Drugs of abuse – main groups „of interest” in our laboratory

• Cocaine
aka benzoylmethylecgonine

Strong stimulant, recreational drug
loss of contact with reality
an intense feeling of happiness
„dopamine flood”
faster heart rate
Sweating
large pupils
very high blood pressure
High body temperature



Drugs of abuse – main groups „of interest” in our laboratory

• Amphetamine

• Amphetamine derrivatives:
MDMA (3,4-methylenedioxy-methamphetamine)
aka ecstasy, XTC, E

Tenamfetamine (MDA, 3,4-methylenedioxy-amphetamine
aka Sally, Sass



Drugs of abuse – main groups „of interest” in our laboratory

• Central nervous system stimulant
• „Party drugs”
• Hipertention
• increased heart rate
• faster and deeper breaths
• blurred vision
• dry mouth
• excessive grinding of the teeth
• Sweating
• increased alertness, concentration
• decreased sense of fatigue
• mood swings
• insomnia



Faces of meth



Faces of meth



Faces of meth



Faces of meth



Faces of meth



Khat

„natural amphetamine”

Similar (but weaker) acting

Popular in arabic countries (chewing)

Catha edulis



Opiates and opioids

• Morphine

• Codeine

• Thebaine

• Heroine

• Oxycodone

• Fentanyl



Opiates

morphine codeine
thebaine

anelgesic alkaloids



Opioids

Heroin (morphine diacetate)
(semi-synthetic)

Fentanyl, brand name: Durogesic
(synthetic)
treandsermal patches used for relief of pain
during palliative care



Fodd and Drug Agency (2005) :  drugs bought on the street can
contain from 7,3 to 75% of psychoactive substance

Opiates – heroine samples



Desomorphine

• Street name: krokodil

• 10 – 8 times stronger than morphine

• Highly toxic

• Causes tissue necrosis (to the bones)



Cannabis

• Marijuana (0,5 – 5% THC)

• Hashish (2 – 10 % THC)

• Hashish oil (10 – 30% THC)



THC – effects of using

Euphoria
Anxiety
distortions in the perception of time and space
increased heart rate
dry mouth
reddening of the eyes
sensation of cold or hot hands and feet
the feeling of increased appetite



THC, tetrahydrocannabinol, marihuana

(−)-(6aR,10aR)-6,6,9-Trimethyl-3-pentyl-6a,7,8,10a-tetrahydro-
6H-benzo[c]chromen-1-ol

According to polish law, in case of drivers:
1 ng/mL – state after consuming
5 ng/mL – state under inlfuence



Drugs of abuse – main groups „of interest” in our laboratory

Main metabolites of THC:
• 11-hydroxy-THC
• 11-nor-9-carboxy-THC



Hallucinogens - examples

• LSD

• Psilocybin

• Meskaline

• Salvinorin A



Lysergic acid diethylamide (LSD)

Albert Hoffman: LSD my problem child

altered thinking processes
closed- and open-eye visuals
synesthesia
an altered sense of time
spiritual experiences
badtrip
flashback
hallucinations



Lucy In The Sky With Diamonds (The Beatles)
Drawing of Julian Lennon

Lysergic acid diethylamide (LSD)

Albert Hoffman: LSD my problem child

altered thinking processes
closed- and open-eye visuals
Synesthesia
an altered sense of time
spiritual experiences
Badtrip
Flashback
Hallucinations



LSD

• Only 50 micrograms!



Self portrait after taking LSD

30 minutes - start
3 h - peak concentration
6-8 h (up to 12 h) - total time of acting



Self portrait after taking LSD



Other hallucinogens - psilocybin

• Unstoppable laughter

• Flashback effexct

• fractals



• Meskaline

• Salvinorin A (strongest natural hallucinogen)

Other hallucinogens

Trichocereus Peruvianus
„Peruvian Torch”

Salvia divinorum
From Mexico

Called
„Magic mint”



Inhalants - examples

• Propane

• Butane

• Toluene

• Acetone

• nitrous oxide

• Gaseline



New designer drugs

• A designer drug is a structural or functional analog of a controlled 
substance that has been designed to mimic the pharmacological 
effects of the original drug while at the same time avoid being 
classified as illegal (by specification as a research chemical) and/or 
avoid detection in standard drug tests. Many designer drugs and 
research chemicals are hallucinogenic in nature, such as those in the 
2C and NBOMe families.



New designer drugs

•Bath salt,

•Spice,

•Monitor cleaner,

•Humidity absorber,

•And so on…



Toxic non-narcotic substances derived from plants

• The European Yew (Taxus baccata, family: Taxaceae) is a 
coniferous, evergreen poisonous shrub or tree commonly
used for ornamental landscaping (e.g., parks, gardens, and 
churchyards) or for pharmaceutical purposes. The toxic
nature of the yew plant has been known for more than
2000 years. The lethal dose for an adult is reported to be 50 
g of yew needles equal to 250 mg taxine alkaloids or
approximately 3 mg taxine per kilogram body weight.

• Taxus baccata contains a complex mixture characterized by 
the taxane ring system skeleton, including non-alkaloidal
diterpenoids (e.g., 10-deactetylbaccatin III), alkaloidal
diterpenoids [e.g., paclitaxel (taxol A), taxine B], or phenolic
constituents (e.g., 3,5-dimethoxyphenol), flavonoids (e.g., 
myricetin), and biflavonoids (e.g., bilobetin), among others.



Toxic non-narcotic substances derived from plants

• Amanita phalloides, commonly known as the death cap, is a deadly poisonous 
basidiomycete fungus, one of many in the genus Amanita. Widely distributed 
across Europe, A. phalloides forms ectomycorrhizas with various broadleaved 
trees. In some cases, the death cap has been introduced to new regions with the 
cultivation of non-native species of oak, chestnut, and pine. The large fruiting 
bodies (mushrooms) appear in summer and autumn; the caps are generally 
greenish in color, with a white stipe and gills.

• These toxic mushrooms resemble several edible species (most notably caesar's
mushroom and the straw mushroom) commonly consumed by humans, 
increasing the risk of accidental poisoning. A. phalloides is one of the most 
poisonous of all known toadstools. It has been involved in the majority of human 
deaths from mushroom poisoning, possibly including the deaths of Roman 
Emperor Claudius in AD 54 and Holy Roman Emperor Charles VI in 1740. It has 
been the subject of much research, and many of its biologically active agents 
have been isolated. The principal toxic constituent is α-amanitin, which damages 
the liver and kidneys, often fatally.

• As the common name suggests, the fungus is highly toxic, and is responsible for 
the majority of fatal mushroom poisonings worldwide. Its biochemistry has been 
researched intensively for decades, and 30 grams (1 oz), or half a cap, of this 
mushroom is estimated to be enough to kill a human. In 2006, a family of three in 
Poland was poisoned, resulting in one death and the two survivors requiring liver 
transplants. Some authorities strongly advise against putting suspected death 
caps in the same basket with fungi collected for the table and to avoid touching 
them. Furthermore, the toxicity is not reduced by cooking, freezing, or drying.



Digitalis
• A group of medicines extracted from foxglove plants are called digitalin (pl. 

naparstnica). The use of D. purpurea extract containing cardiac glycosides for 
the treatment of heart conditions was first described in the English-speaking 
medical literature by William Withering, in 1785, which is considered the 
beginning of modern therapeutics.

• Digitalis toxicity (Digitalis intoxication) results from an overdose of digitalis 
and causes nausea, vomiting and diarrhoea, as well as sometimes resulting in 
xanthopsia (jaundiced or yellow vision) and the appearance of blurred 
outlines (halos), drooling, abnormal heart rate, cardiac arrhythmias, 
weakness, collapse, dilated pupils, tremors, seizures, and even death. 
Bradycardia also occurs. Because a frequent side effect of digitalis is reduction 
of appetite, some individuals have used the drug as a weight-loss aid.



Tansy
• Tansy (Tanacetum vulgare, pl. wrotycz pospolity) is a perennial, 

herbaceous flowering plant of the aster family, native to temperate 
Europe and Asia.

• Tansy was used to treat intestinal worms, rheumatism, digestive 
problems, fevers, sores, and to measles. During the Middle Ages and 
later, high doses were used to induce abortions.



Artemisia absinthium
• Artemisia absinthium (absinthium, absinthe 

wormwood, wormwood, common wormwood, green 
ginger or grand wormwood) is a species of Artemisia, 
native to temperate regions of Eurasia and Northern 
Africa and widely naturalized in Canada and the 
northern United States. It is grown as an ornamental 
plant and is used as an ingredient in the spirit 
absinthe as well as some other alcoholic drinks.

• Artemisia absinthium contains thujone, a 
GABAA receptor antagonist that can cause epileptic-
like convulsions and kidney failure when ingested in 
large amounts.

• Green fairy

Edgar Degas Dans un café ”l'Absinthe” 1873



Curare
• Various plant extract alkaloid arrow poisons originating 

from Central and South America. These poisons function 
by competitively and reversibly inhibiting the nicotinic 
acetylcholine receptor (nAChR). This causes weakness of 
the skeletal muscles and, when administered in a 
sufficient dose, eventual death by asphyxiation due to 
paralysis of the diaphragm.

• Curare is an example of a non-depolarizing muscle 
relaxant that blocks the nicotinic acetylcholine receptor 
(nAChR), one of the two types of acetylcholine (ACh) 
receptors, at the neuromuscular junction. The main toxin 
of curare, d-tubocurarine, occupies the same position 
on the receptor as ACh with an equal or greater affinity, 
and elicits no response, making it a competitive 
antagonist. 

• The time of onset varies from within one minute (for 
tubocurarine in intravenous administration, penetrating 
a larger vein), to between 15 and 25 minutes (for 
intramuscular administration, where the substance is 
applied in muscle tissue).

D-tubocurarine (DTC)



Strychnine
• Strychnine is a highly toxic, colorless, bitter 

crystalline alkaloid used as a pesticide, 
particularly for killing small vertebrates such 
as birds and rodents. Strychnine, when 
inhaled, swallowed or absorbed through 
eyes or mouth, causes a poisoning which 
results in muscular convulsions and 
eventually death through asphyxia. In 
smaller doses, strychnine functions as a 
stimulant and an athletic performance 
enhancer. The most common source is from 
the seeds of the Strychnos nux-vomica tree.

Strychnos toxifera



Mycotoxin

• The term 'mycotoxin' is usually reserved for the toxic chemical 
products produced by fungi that readily colonize crops. One mold 
species may produce many different mycotoxins, and the same 
mycotoxin may be produced by several species.

• Aflatoxins. The aflatoxins were isolated and characterized after the 
death of more than 100,000 turkey poults (turkey X disease) was 
traced to the consumption of a mold-contaminated peanut meal. The 
four major aflatoxins are called B1, B2, G1, and G2 based on their 
fluorescence under UV light (blue or green) and relative 
chromatographic mobility during thin-layer chromatography. Aflatoxin 
B1 is the most potent natural carcinogen known and is usually the 
major aflatoxin produced by toxigenic strains.



Farmakological abortion
• mifepristone, misoprostol, methotrexate

Prostaglandin E1

misoprostol

mifepristone

methotrexate

lewonorgestrel



Drugs of abuse – analysis strategy

Best way:

1. Screenning analisis (LC-MS, HPLC (DAD), UHPLC)
2. Precise estimation of drugs in samples (LC-MS, HPLC, UHPLC, GC-MS)

Other option:
1. Enzyme-linked immunosorbent assay

(ELISA)
main drawback:
can give falsly positive results

2. Comfirmatve analisis
for positive samples (LC-MS)



Drugs of abuse – extraction methods

• Solid phase extraction (SPE)
(SPE cartridges)



Drugs of abuse – extraction methods

• Solid phase extraction (SPE)
(SPE cartridges)

• Liquid-liquid extraction (LLE)
(Vortex, centrifuge, evaporator)

sample

organic solvent


