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• Variety of products 

• Different intended uses 

• Varying cannabinoid content 
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Marijuana Products 
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Dried Flower 

Concentrates 

Edible MIPs 

Non-edible MIPs 
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Cultivation Harvest Processing Packaging Retail 

Potential for pesticide 
use and heavy metal 

accumulation 

Potential introduction of 
microbiological 
contamination 

Potential residual solvents 
from manufacturing of 

cannabis extracts 

Potential microbial 
contamination from poor 

sanitary procedures 
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Primer:  Commercial Marijuana Production 
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MJ Product(s) Testing 

Pesticides 

Residual Solvents 

Microbial Contaminants 

Cannabinoid Profile 

Heavy Metals 

Harvest/Production  

Marijuana (MJ) Cultivation 

• Labs must be accredited to ISO 17025 by a third 
party accrediting body;  

• Grow media (soil, water) and samples of all retail 
products (flower, oil, edibles) are tested 

• Testing results evaluated according to food and 
drug industry standards described in DPH 
protocols 

• Testing is required to ensure patient safety and to 
meet product labeling requirements 

Overview 

DPH Medical Marijuana Product Testing 

https://www.mass.gov/service-details/medical-use-of-marijuana-program-product-testing 
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Soil tested for metals, PCBs, and 
pesticides 

Pb 

As 

Cd 

Hg 

Plant may take up 
contaminants 

present in 
environmental 

media 

Pesticides 

PCBs 

Pesticides and plant 
growth regulators  

applied to plant and 
grow media 

Plant parts (e.g., stem, 
leaf, flower) may 

accumulate different 
levels of contaminants 

Water and 
amendments 

applied to plant or 

plant grown 
hydroponically in 

water 

Soil may contain arsenic, 
cadmium, lead, mercury, 
and other contaminants 

Dried 
“Flower” 
Or bud 

Grow media (e.g., soil 
and water) subject to 
contaminant testing 

(e.g., metals, 
pesticides, 

bacteriological 
contaminants) 

Microbes (e.g., 
bacteria and 
mycotoxins) in the 
environment 



Medical Marijuana Product Safety and Quality Surveillance 

     Product  
Type 

Samples  
(%) 

Reports  
(%) 

Flower 47 51 

Concentrate 31 29 

MIP 22 20 

Testing Results to Date 

Monthly Laboratory Reports 

Parameter 
Samples 
Tested 

n 

Heavy Metals 3,347 

Pesticides  2,234 

Residual Solvents 1,030 

Microbes 5,440 

Cannabinoid 

Profile 
5,606  

Product Characteristics 
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Comparison of Maximum Concentrations of Heavy 
Metals in Food4 and Medical Marijuana Product 

HEAVY 
METAL 

MDPH Limit for 
Marijuana  

(µg/kg) 

Leafy  
Greens2 

(µg/kg) 

Root  
Crops3 

(µg/kg) 

Marijuana  
Flower1  
(µg/kg) 

Marijuana 
Concentrate1 

(µg/kg) 

Arsenic  200  43 43 2,485 491 

Cadmium 200 1,088 112 820 156 

Lead 500 136  64 48,200  11,400 

Mercury 100 18 -- 87  110 

1Products tested through October 2017 
2Leafy greens include: spinach, collards, iceberg lettuce, cabbage, leaf lettuce 
3Root crops include: potato, carrot, beets, turnip, sweet potato 

4U.S. Food and Drug Administration Total Diet Study, survey years 1991 - 2011 
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Cannabinoid Concentration and Profile 

• Each is potent at a different amount or combination (i.e., based on the profile of the product).  

• Heating or ingestion changes the cannabinoid profile and leads to different effects. 

• Each cannabinoid is associated with a different effect (relaxation, anti-nausea, pain relief, etc.). 

Cannabis contains approximately 421 different chemical compounds - including 60+ cannabinoids. 

• THCa detected in 99.8% of flower samples 
• 9-THC detected in 98.8% of concentrates 
• CBD detected in 82.7% of concentrates 

Concentrate 
CBD 
3.8% 

Concentrate 
CBDa 
1.1% 

Concentrate 
THCa 
35.7% 

Flower 
CBD 
0.1% 

Concentrate 
∆9-THC 
19.8% 

Flower  
THCa 
18.9% 

Flower 
∆9-THC 

0.3% 

Flower 
CBDa 
0.9% 
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• In general, marijuana flower 
products are 19% THC            

     (range: 0.03 – 34.69%)  
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Cannabinoid Concentration vs. Dose/Serving 

100 grams of flower  

(25% THC by dry 

weight) 

Processed into 19 

grams of concentrate  

(80% THC by weight) 1 gram concentrate 

incorporated into 

chocolate to make 80 

individual candies 

 

1 gram of concentrate 

= 800 mg THC  
10 mg THC per 

chocolate 

(one serving) 

DRAFT FOR POLICY DISCUSSION 
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Potency is not Dose 

• In pharmacology and medicine  

• Potency:  Amount of chemical to produce an effect of a given    
intensity. 

• Dose: A quantity of a chemical administered (either per 
dose/serving or per day).  
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BENEFICIAL 

EFFECT 
 

300-1,000  

mg/day 

TOXIC 

EFFECT 

 

1,000 – 30,000  

mg/day 

LOW                           MED                            HIGH 

Dose determines if a chemical will have a  
beneficial or harmful effect. 



Quick Onset 

Rapid Onset 

Limited Effects 

Inhalation 

Ingestion 

Dermal 

(within minutes) 

(30 mins – 4 hrs) 

Rectal 

Oro-Mucosal 

Variable Onset 

Slow Onset 

(immediate) 

(2 – 8 hrs) 

(N/A) 

NOTE:  Onset times are shown for relative comparison.  They are approximate and highly variable between individuals. 11 

Patterns of Cannabinoid use 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj_x9rE4r3UAhWDPhQKHZahAhYQjRwIBw&url=http://www.laerdal.com/item/365-00750&psig=AFQjCNFpCO1GnMD3QRe9RavB8Q5S3ybT0Q&ust=1497544553575084
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Inhaling versus Ingesting 
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• Smoking/Inhalation 
• Travels rapidly to brain - effects within 

minutes 

• Rapidly dissipate - 30 to 60 min 

• User able to adjust “titrate” dose 

• highly variable between individuals 

based on technique   

 

• Eating/Ingestion 
• Metabolized by liver to active form of 

THC  

• Effects noticeable 30 minutes - 2 hours 
and last several hours 

• Difficult to titrate dose due to delayed 
onset  

Eating 10 mg of THC 

is NOT the same as 

smoking 10 mg of 

THC. 

10 mg 

THC 

10 mg  

THC 
(0.1 grams marijuana 

at 10% THC) 
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Primer:  Commercial Marijuana Product Testing 

Legend: FPM: Finished Plant Material, FMM: Finished Medical Marijuana Product, CP: Cannabinoid Profile, HM: Heavy Metals, P+PGR: Pesticide  + Plant Growth Regulators, MC: Microbiological  Contaminants, RS: Residual Solvents 
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National Leadership to Ensure Product Safety and Quality 
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Standardized Laboratory Reporting 

• Accurate laboratory records across all laboratories 
using a universally accepted ISO format 

• Development of standardized tools for patients and 
providers  

 
 

Standards for Potential Contaminants 

• No established standards for hydrocarbons used in 
marijuana concentrate extractions 

• DPH developed upper limit residual solvent 
standards for evaluating levels of contaminants  

• Based on risk assessment of daily food 

consumption, daily oil consumption estimates, and 
an estimate of fried food intake 
 

Medical Marijuana Product Testing at DPH 

Product Safety and Quality Surveillance 

• National leader in evaluating contaminants and 
cannabinoids 

• Comprehensive marijuana product evaluation  
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