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Cannabis 
Sativa
•Annual flowering plant

•Dioecious (distinct male vs. female 
plants)

•Palmate and serrate leaves

•Possible multiple varieties
• Sativa, Indica, Rederalis

• Modern literature is challenging 
the different subclassifications



Growth Cycle
4 stages

◦ Germination

◦ Seedling

◦ Vegetation

◦ Flowering

Typical full growth within 3 – 5 
months



Indoor Grows



Outdoor Grows



Processing for 
Commercial 
Products



Receptors



Chemistry
CANNABINOIDS TERPENES



How has marijuana changed over time?



Butane Honey oil (BHO)
Extraction of marijuana using butane

Not new, but encountered more often

Shatter – almost crystalline



CBD VS THC







CBD Products



Regulation 
requirements?
• Is 0.3% THC requirement appropriate for 

oils?

• Proof of hemp origin?

• What are the requirements??



Plants vs. 
Medicines
•Isolation of specific compounds
• Removes “synergistic effect”

•Accurate and repeatable dosing

•Decreased exposure to side effects 
associated with smoking/vaping



Synthetic 
Cannabinoids



Comparison of THC and JWH-018

Δ9-THC JWH-018

Please DO NOT call it
“Synthetic Marijuana”



Synthetic Cannabinoids History

Originally developed 
for medical 

investigations

• No human or animal 
studies started

Smoking blends first 
observed in 2006

JWH-018 first 
identified in a smoking 

blend in 2008

Popular due to drug 
testing

• Military, Probation, 
School, Employment



Brick and mortar drug dealers



User Effects
Symptoms that are similar to cannabis 
intoxication:
• Tachycardia
• Reddened eyes
• Anxiousness
• Mild sedation
• Hallucinations
• Acute psychosis
• Memory deficits

Source: Addiction Technology Transfer Center Network www.uclaisap.org/slides/synthetic-drug-training-package.html

Symptoms not typically seen after cannabis 
intoxication:

• Seizures

• Hypokalemia (low K+)

• Hypertension

• Nausea/vomiting

• Agitation

• Violent behavior

• Coma



Cannabinoids by Generation

Generation 1

◦ Includes: JWH-018, JWH-019, JWH-073

Generation 2

◦ Includes: AM 2201, RCS-4, JWH-122

Generation 3

◦ Includes: AKB48, STS-135

Generation 4

◦ Includes: UR-144, 5-Fluoro-UR-144

Generation 5

◦ Includes: PB-22, 5-fluoro-PB-22, BB-22

Generation 6

◦ Includes: AB-PINACA, AB-FUBINACA, ADB-
FUBINACA

Generation 7

◦ Includes: THJ-018, FUB-PB-22, THJ-2201

Generation 8

◦ Includes: EG-018, AMB, 5F-AMB



JWH-018 UR-144 AKB48

AB-FUBINACA PB-22FUB-PB-22

The Evolution of Synthetic Cannabinoids



What are those letters and numbers?

Materials named after 
developer/institution

▪ JWH = John W. Huffman

▪ AM = Alexandros Makriyannis

▪ HU = Hebrew University

▪ URB = Urbino, Italy

Materials named after website selling it
▪ RCS-4 (SR-19, BTM-4)

▪ RCS-8 (SR-18, BTM-8)

Materials developed by pharmaceutical 
companies

▪ A  = Abbott Laboratories

▪ KM-X1 (UR-144) = Abbott Laboratories

▪ WIN = Sterling Winthrop

Materials named after other things
▪ 2NE1 (girl band)

▪ AKB48 (girl band)

▪ STS135 (rocket ship)

▪ XLR11 (rocket engine)



AKB48



AMB vs ADB



Synthetic Cannabinoid Synthesis

Synthesis of the drugs is conducted in a laboratory setting. This is required due to the complexity of 
synthesis.



Bulk Packaging



Plant Material

There are three main plant materials used as a base: Damiana Leaf, Mullien Leaf, and Marshmallow Leaf.  
The final product may have flowers or coloring added.

Tampa Bay Times



Damiana Leaf

Tunera diffusa

Illegal in the state of 
Louisiana due to it’s use in 
synthetic cannabinoid 
products

Purported to have 
aphrodisiac effects



Cannabinoid is dissolved in solvent and added to the plant material

Processing

ABC Action Newsabclocal.go.com



Processing  - Drying

Bay News 9

ABC Action News



Packaging

Packaging can be done by hand or using automated tools.  Commercial packages are typically 1g, 3g, 5g, 
and 10g sizes.

Bay News 9

ABC Action News



Tampa Bay Times

brevardtimes.com

chron.com

chron.com



Processing
Bay News 9



Joshua C. Yohannan
Allegheny County Office of the Medical Examiner
July 2019


