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Presentation Overview 

Introduction of the new AOAC Method 
2021.03-Heavy Metals (Cadmium, Arsenic, 

Lead, and Mercury) and additional 
elements in a variety of Cannabis and 

Cannabis Derived Products 

Challenges, Research, Studies to Develop 
Method

Questions & Answers

Tracy Szerszen
President

Perry Johnson Laboratory 

Accreditation (PJLA)



ISO/IEC 17025:2017 - 7.2 
Selection Verification and Validation of Methods

• Methods shall be appropriate for the test 

• Methods shall be up to date and available to personnel 

• Labs shall use the latest version of the method unless its not 

appropriate to do so 

• It is recommended to select methods that are published either 

in international, regional or national standards, or by reputable 

technical organizations, or in relevant scientific texts or 

journals, or as specified by the manufacturer of the equipment

• In-house developed methods are also accepted 

• Additional criteria required for validation of in-house methods 



Possible Future State Regulator Expectations

• Laboratories may be required to use nationally recognized test 

methods available in the industry over time 

• Equal playing field between all labs  

• Consistent and reliable results 

• Possibly less review of data packages and monitoring by states 

 As an accreditation body, PJLA is starting to see more labs in the 

industry participate in method studies and prepare to establish 

protocols in accordance with available methods 

 We recommend all cannabis labs monitor industry changes 



Webinar 

Housekeeping

• This webinar will be recorded 

• All PJLA webinars are made available 

on our website & YouTube channel

 https://www.pjlabs.com/training/

pjla-webinars/past-webinars

• All attendees are muted

• Please utilize the question tool bar 

to submit questions 

 To be answered at the end of 

presentation



Presenters

 Jenny Nelson & Craig Jones | Agilent Technologies, Inc. 

 5301 Stevens Creek Blvd, Santa Clara CA 95051, U.S.

 Sam Heckle & Leanne Anderson | CEM, Inc. 

 3100 Smith Farm Rd, Matthews, NC, 28104, U.S.



Official AOAC method: Heavy 
Metals in Cannabis

DE74778354

Jenny Nelson, Craig Jones, Sam Heckle, and 
Leanne Anderson

Agilent products and solutions are intended to be used for cannabis quality control and safety testing in laboratories where such use is permitted under state/country law



https://www.aoac.org/news/aoac-approval-granted-to-agilent-for-method-of-metals-analysis-in-cannabis/

AOAC First Action Method



http://www.eoma.aoac.org/methods/info.asp?ID=52491

AOAC First Action Method
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CA CA MOMO MA MA RI RI CO CO CO AR IA MN MD MD OK PA AK CT FL IL LA ME ME ME MI MI MI MI MT NV NM NY ND OH WA WV

Units ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
µg/kg 

Bw/day
ppm ppm ppm

µg/kg 
Bw/day

ppm ppm ppm ppm ppm ppm ppm ppm µg/day ppm
µg/kg 

Bw/day
ppm ppm ppm µg/day

Arsenic 0.2 1.5 0.2 1.5 0.2 1.5 0.2 1.5 0.2 3 1.5 0.2 1.5 1.5 0.14 0.4 0.4 0.4 0.14 10 0.2 1.5 1 1.5 0.2 0.14 0.98 10 2 0.14 0.2 0.4 0.14 10

Cadmium 0.2 0.5 0.2 0.5 0.2 0.5 0.2 0.5 0.2 3 0.5 0.2 0.3 0.3 0.09 0.4 0.44 0.3 0.09 4.1 0.2 0.5 5 0.5 0.2 0.09 0.63 4.1 0.82 0.09 0.2 0.3 0.09 4.1

Lead 0.5 0.5 0.5 0.5 0.5
1/1
0 0.5 10 0.5 10 1 0.5 1 1 0.29 1 1 1 0.29 10 0.5

0.5/
10 10 0.5 0.5 0.29 2.03 6 1.2 0.29 0.2 1 0.29 6

Mercury 0.1 3 0.1 3 0.1 1.5 0.1 1.5 0.1 1 1.5 0.1 0.5 0.5 0.29 0.2 0.2 0.2 0.29 2 0.1
3/1.

5 1 3 0.1 0.29 2.03 2 0.4 0.29 0.2 0.2 0.29 2

Chromium 0.6 2 0.6 2 0.6 2

Barium 60 -

Silver 1.4 -

Selenium 26 -

Antimony - 2

Copper - 2

Nickel - 2

Zinc - 20

inhalation

generic/final product

Oral

Topical

Current Regulations



Spotlight

Michigan- iAs, Cr, Ni, Cu



Samples



Samples- Oral
Sample Type Sample
Pill/Capsule “Full Spectrum” softgels

(capsules)

Tincture Tincture- full spectrum 
made with distillate + 
coconut oil carrier
Tincture- made with isolate 
+ coconut oil carrier

Edibles
CBD Coffee Grounds

High Fat Hemp Butter 
High Fat Hemp Seed Oil
High Protein CBD Beef Jerky
High Carbohydrate "chews" hard candy
High Carbohydrate CBD Pineapple Juice/Drink



Samples- Topical
Sample
Type

Sample

Lotion
full spectrum balm made with
distillate
Pain relief cream made 
with isolate
CBD Balm

Oil CBD Oil- Topical
Soap or
Patch

Hemp Soap



Samples- Inhaled
Sample
Type

Sample

Plant
material

flower / biomass

Vape Pen/
cartridges

CBD Vape Oil

Shatter Hemp Isolate Extract



Samples- Manufacturing
Sample
Type

Sample

Biomass

Raw biomass with high metals 
results

Spent Biomass

Crude
Extract

CBD raw crude (different suppliers)

CBD Crude Extract

Refined
Extract

CBD Distillate

CBD isolate



Microwave Digestion Equipment

MARS 6 with iWave temperature sensor technology
• Contactless temperature measurement

• Sensors to detect temperature, vessel type, and number 
of vessels

• Preprogrammed One Touch methods

• Custom methods

MARSXpress Plus vessels
• 110 mL TFM Teflon vessel

• Simple three-piece design



Microwave Digestion Method

• Weigh 0.5 g of homogenized sample.

• Add 9 mL HNO3 and 1 mL HCl.

• Select the Cannabis One Touch method on the MARS 6 Digestion System.

• Samples will then be digested at 210 °C for 15 minutes.

• Dilute your samples to weight/volume, and they're ready to analyze!



Instrumentation

• Agilent 7850 ICP-MS, standard Ultra High Matrix Introduction (UHMI) system

• Pre-set Settings - 4x uHMI
• Agilent SPS4 autosampler
• Micromist concentric nebulizer, quartz spray chamber, and quartz torch (2.5 mm id)
• Ni plated/Pt tipped sampler cones
• KED mode using He 



Example ISTD Recovery

Almost 24 hours!!!!



Example CCV Recovery



Example Calibration curves As, Cd, Pb, Hg
All curves show excellent linearity across the calibration range



Example Calibration curves Optional Elements- V, Cr, Mn, Co, Ni
All curves show excellent linearity across the calibration range



All the data from the SLV can be found in the AOAC method 
document



New Productivity Tools

Automated half mass correction

• Doubly charged ions appear at half their mass and are not polyatomic interferences

• Unique automated correction significantly reduces the risk of erroneous results 

Beyond the Big Four



The Need for Half-Mass Measurement

Some samples contain high and variable levels of Rare Earth Elements (REE’s)

REE’s have relatively low second ionization potentials meaning they are able to form ions with a  
2+ charge

Even at only 1% formation if concentrations are high the interferences can be significant enough

Quadrupole mass filters separate ions based upon their mass-to-charge ratio (m/z) any ion  
possessing a 2+ charge will appear at half its actual mass

Example:
Sm has an isotope at m/z 150 but if a  

proportion of that isotope exists as Sm++ then  
150/2 = 75 – this would interfere with 75As  

measurement



REE++ Correction



Periodic Table Of Elements Template

H He

Li Be B C N O F Ne

Na Mg Al Si P S Cl Ar

K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe

Cs Ba Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn

Fr Ra Rf Db Sg Bh Hs Mt Ds Rg Cn Uut Uuq Uup Uuh Uus Uuo

La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
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Intelliquant
Cannabis Flower

Correction Equations
66Zn: Mc(66)= M(66) x 1.0000 - M(67.5) x 

0.6747- M(73.5) x 0.4923



Intelliquant
Cannabis Flower

Correction Equations
78Setrue = 78measured - 156Gd++ - 156Dy++ - 78Kr

Correction Equations
75Astrue = 75measured - 150Nd++ - 150Sm++



Intelliquant
Full Spectrum Softgel



NEXT- ASTM

• Now working on an ASTM Method – stay tuned for that



ASTM Ballot D37.03 (21-02)



Issues that we hear from Cannabis Labs when being audited

• Do I have to use a matrix sample for you Method Blank?

• You will never find a Cannabis matrix blank for ICP-MS that is free of metals.

• You have to use acid as your method blank.

• Can I prepare my cannabis samples on a hot block or is microwave digestion required?

• Closed vessel microwave digestion is required to reach the necessary temperature of 210 °C 
and to prevent loss of volatile analytes.



Issues that we hear from Cannabis Labs when being audited

• Can I digest my cannabis samples at temperatures lower than 210 °C, for example 190 °C?

• No, 210 °C is required to achieve a complete digestion of some of the tougher cannabis derived 
products like concentrates and some foods.

• What's the least amount of acid I can use to digest cannabis samples?

• 5 mL of mineral acid is the bare minimum volume necessary to achieve a complete digestion.



Agilent: craig_jones@agilent.com, jenny.nelson@agilent.com

CEM: Leanne.Anderson@cem.com, Samuel.Heckle@cem.com

PJLA: Tracy Szerszen, tszerszen@pjlabs.com

Thank you! Any questions?



Join us for our Next Webinar 
Thursday, March 31, 2022 –
1:00pm EST

A Look at ISO/IEC 17025:2017 
– Section 7.8 “Reporting of 
Results”



Perry Johnson Laboratory Accreditation, Inc.

755 West Big Beaver Road, Suite 1325 

Troy, MI 48084

Tel: (248)-519-2603

Website: www.pjlabs.com

Email: tszerszen@pjlabs.com

 Agilent  

 CEM 

craig_jones@agilent.com, jenny.nelson@agilent.com

Leanne.Anderson@cem.com, Samuel.Heckle@cem.com

http://www.pjlabs.com/


Thank You! 


