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Determination of Heavy Metals in Cannabis 
Plants with Closed Vessel Microwave Digestion

The Milestone Ethos UP microwave digestion system incorporates all the benefits of closed vessel digestion 
– speed, data quality and ease-of-use in a safe and compact bench-top system. Together with our MAXI-44 
rotor’s high throughput and “vent-and-reseal” technology, it is the ideal solution to meet the demands of both 
government and private laboratories.

Eric Farrell, Milestone Inc.

The cannabis industry is currently one of the fastest 
growing industries in the United States. This growth is 
fueled by recent revelations in the potential benefits of 
cannabinoid therapies for various medical conditions.  
Although systems for growing, production, and sale 
of cannabis and cannabis related products are well 
established, regulation and enforcement of quality and 
safety testing have lagged, such as the testing of heavy 
metals. 

This new era of acceptance and legalization has opened 
new opportunities for labs. Standardization of these 
methods for the industry will give regulators the resources 
they need to adapt sensible requirements for regulation 
and legislation for the use of cannabis within the United 
States.

Method Details
Digestions were carried out using Milestone’s Ethos 
UP microwave digestion system with MAXI-44 high 
throughput rotor.  Cannabis flower (0.2 g) was weighed 
directly into the sample vessel, into which 8 mL of HNO3 
was added.

Microwave Program
Figure 1: Ethos UP digestion program with 20 minute ramp to 
180 °C, and a 10 minute hold at 180 °C.  The line T2 shows the 
actual temperature achieved.  The applied microwave power is 
automatically controlled by the system so the actual digestion 
temperature precisely follows the programmed temperature 
profile.

Table 1: Finished Product Results

Conclusion
Milestone’s ETHOS UP with MAXI-44 high throughput 
rotor offers multiple benefits for sample preparation in 
trace metals analyses of cannabis plants and derivatives.  
The data shown demonstrates the ability of Milestone’s 
Ethos UP to be a highly reproducible and efficient 
solution, yielding excellent recoveries of As, Cd, Hg and 
Pb from cannabis flower.

Instrumentation
Milestone’s Ethos UP microwave digestion system is 
a flexible and high performing platform used in trace 
element and routine analysis in laboratories.  The Ethos 
UP is constructed of 18/8 stainless steel, features a built-
in camera and can accommodate both high-pressure 
and high-throughput rotors.  Included are 300 built-
in digestion methods, which virtually eliminate any 
method development.  In addition, the Ethos UP features 
Milestone Connect, which enables remote system control 
via any computer, tablet or PC, and access to Milestone’s 
30 years of experience in sample preparation, 24/7/365.

Our MAXI-44 high throughput rotor accommodates up to 
44 vessels and is perfectly suited for digestion of cannabis 
materials.  The MAXI-44 is fully controlled by contactless 
sensors that directly monitor the temperature and 
pressure of each vessel.  Together with Milestone’s 
patented “vent-and-reseal” technology, maximum safety 
and digestion quality are assured, while minimizing the 
loss of volatile elements.


