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Discussion Points

⚫ Prominence-I Plus potency HPLC
⚫ Service Plans for HPLC
⚫ Terpene Profiles
⚫ Nexera UC SFE/SFC
⚫ Residual Solvents
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Cannabis – Active Ingredient Definition

⚫ An active ingredient is a therapeutically active 
component in the medicines final formulation that is 
responsible for it’s physiological or pharmacological 
action (Section 4 of TGO 93). 

⚫ In addition, the following ingredients are considered to 
be active ingredients in section 4(2) of TGO 93 for the 
purposes of TGO 93:
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Cannabis - Active Ingredient Definition 

⚫ Any tetrahydrocannabinol (Including any corresponding 
acid) greater than or equal to 1.0% w/w or w/v of the 
product

⚫ Any other cannabinoids (Including any corresponding 
acid) greater than or equal to 2.0% w/w or w/v of the 
product

⚫ Ref: TGA Standard for Medicinal Cannabis (TGO 93) Order 2017, Version 1.2, May 2019
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Right Tool for the Job?  Wood Screw?
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One Tool or Multiple Tools in the Tool Box
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⚫ Merriam-Webster 
Dictionary
⚫ covering completely or broadly 

⚫ Cambridge Dictionary 
⚫ Complete and including 

everything that is necessary

⚫ Dictionary.com 
⚫ broad, wide, extensive, full

⚫ Oxford Dictionary
⚫ Including or dealing with all or 

nearly all elements or aspects 
of something

“Comprehensive” Cannabis Analysis by LC-MS/MS
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Cannabis Analytical Testing

Potency profiling

Terpene Profiling

Extraction with SFE

Pesticide screening

Residual solvents

Heavy metals

Mycotoxin/aflatoxin 

Moisture content
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Cannabinoids
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In cannabis, cannabinoids are the target compounds of 

potency testing.

There are at least 113 different cannabinoids isolated from 

cannabis, exhibiting varied effects.

THC and CBD are known as key compounds.

Tetrahydrocannabinol

• Uplifting and energetic

• Psychotropic 

compounds

• Recreational/Medicinal

Cannabidiol

• Relaxing and calming

• Non-psychotropic 

compounds

• medicinal



Certificate of Analysis for CBD Oil
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⚫ CBD Treatment
⚫ Mood/Behavior

⚫ Anxiety
⚫ ADD/ADHD
⚫ PTSD
⚫ Depression

⚫ Neurological
⚫ Epilepsy
⚫ Seizures
⚫ Alzheimer’s
⚫ Parkinson’s

⚫ Gastrointestinal
⚫ Nausea
⚫ Crohn’s
⚫ Diabetes

⚫ Pain/Sleep
⚫ Pain/Arthritis

⚫ Other - Cancer

Cannabinoids for Medical Treatment 
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⚫ LC-MS/MS
⚫ Cannabinoids: 1-30
⚫ Cost: $350,000

⚫ 7-9x more cost

⚫ Level of Expertise: Experience 
MS (Higher)
⚫ Higher Salary

⚫ Linear Dynamic Range
⚫ Less then HPLC/UV

⚫ Calibration Frequency
⚫ 2-3 Days maximum

⚫ Detector Stability: Lower
⚫ Source Switching (3 types)

⚫ ESI to APCI time consuming

⚫ Research Labs

⚫ HPLC/UV
⚫ Cannabinoids: 1-17
⚫ Cost: $40,000-$50,000

⚫ 7-9x less cost

⚫ Level of Expertise: Technician 
Level (Lower)
⚫ Lower Salary

⚫ Linear Dynamic Range
⚫ 0.1% -100% Flower or Concentrates

⚫ Calibration Frequency
⚫ QC Check in the morning

⚫ Detector Stability: Higher
⚫ Source Switching

⚫ Not Required

⚫ QA/QC Labs

Potency by LC-MS/MS or HPLC/UV
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Cannabis Analyzer for Potency
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Method Development and Validation

Method Development and validation are tedious and 

challenging...

Method development

using cannabis samples

Validation

Method development using 

STDs of cannabinoids

Validation

Yes

Yes

No

No

Routine 

Analysis

1 month

1～2 month



Introducing Cannabis Analyzer for 
Potency

1. Easy to Use

2. Low Cost

3. USP Guideline Methods

4. Service Plans

5. Turn-Key, All-In-One



1. Easy to Use (Sample Prep)

Pretreatment Procedure

Weigh sample Crushing Extraction Filtering Analysis



1. Easy to Use (Software)
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3. Validated Methods: 10 or 11 Cannabinoids

Δ9-Tetrahydrocannabinolic acid 
(THCA)
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Cannabigerolic acid
(CBGA)

Cannabinol
(CBN)

Cannabichromene
(CBC)

Δ9-Tetrahydrocannabinol
(Δ9-THC)

OH

OH
H

H

Cannabidivarin
(CBDV)

O

OH
H

H

O

OH

OH O

H

H

O

OH

H

H

OH

OH
H

H

O

OH

H

H

OH

OH
H

H
OH

O

O

OH

OH

OH

OH

OH

OH

O

O

OH

19



Service Plans
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⚫ Three types of plans 
offered

⚫ Platinum Plus, Platinum 
and Gold. PM only also 
available

⚫ Warranty
⚫ Phone Technical Support



5. “Turn-Key, All-in-One” Package

Analytical 

Column

Methods

Dedicated 

Software

Reagents



Method development

using cannabis samples

Validation

Method development using 

STDs of cannabinoids

Validation

Yes

Yes

No

No

Routine 

Analysis

1 month

1～2 month

“Turn-key” system 

Cannabis Analyzers

w/o 

Cannabis

Analyzer
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No need to spend time on method 

development or validation!

with

Cannabis

Analyzer
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High-Sensitivity method

2.0 3.0 4.0 5.0 6.0 7.0 min

0

10

20

30

40

50

60

mV

C
B

D
V

T
H

C
V

C
B

D

C
B

GC
B

D
A

C
B

G
A

C
B

N

D
9
-T

H
C

C
B

C

T
H

C
A

D
8
-T

H
C



Farm Bill – Passed December 2018

⚫ Cannabis Sativa L. is removed from the Controlled 
substances act if:
⚫ Plant contains no more than (NMT) 0.3% THC on a dry-weight basis



Flower Samples
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Oil sample 1 (Raw)
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CBD in Hemp Oils
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Recovery Results, 100 ug/g spike

10 mg/L STDs

Gummy Bear spiked STDs
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Cannabinoid Recovery Results



Features

1. One Click Start-up

1. Ease of use _ Cannabis Analyzer Software

Outline

▪ Dedicated software for Cannabis Analyzer with the simple user interface
▪ Overlay software working on LabSolutions

Start-up process for starting analysis such as turning on i-

Series, auto purging, waiting CTO and initial flow are done 

automatically by one click.

■Preparation Screen

31

Launch

http://172.31.1.3/


Step 2. Analysis
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Step 3. Monitor
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Sample Info & Chromatogram
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Quantitative Results
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System Status Chromatogram Progress

Smart Phones
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Terpene Profiling

⚫ Greater than 200 Terpenes found in Cannabis
⚫ Synergistic effect with cannabinoids
⚫ “Entourage Effect”

⚫ Pinene Linalool Limonene
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Terpenoids for Medical Treatment 
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Cannabinoid & Terpenes in Trichrome

GI Grow Biomedical Farm Video, Available at Shimadzu’s GrowYourLab.com cannabis microsite.



Different Cultivar have Different Contents



Terpene Profiling



Terpene Profiling



LC-MS/MS Measurement of 6 
Terpenes Solvent & Matrix
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LC-MS/MS Terpene Analysis with 7 Terpenes
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LC-MS/MS Terpene Analysis with 42 Terpene
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Other Terpenes in cannabis: Caryophyllene Oxide, Nerolidol, Phytol

Russo, Taming THC potential cannabis synergy and phytocannabinoid-terpenoid entourage effects, Br J Pharmacol, 2011



Terpene Analysis by GC-MS

GCMS-2020NX with HS-20 

headspace
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Peak Terpene Peak Terpene

1 α-Pinene 21 Isoborneol

2 Camphene 22 Hexahydrothymol

3 Sabinene 23 Borneol

4 Beta-Myrcene 24 Terpineol 

5 Beta-Pinene 25 γ-Terpineol

6 α-Phellandrene 26 Nerol

7 Carene 27 Geraniol

8 α-Terpinene 28 Pulegone

9 β-Ocimene 29 Geraniol acetate

10 Limonene 30 alpha.-Cedrene

11 Ocimene 31 Trans-

Caryophyllene

12 Eucalyptol 32 α-Humulene

13 γ-Terpinene 33 Valencene

14 Terpinolene 34 cis-Nerolidol

15 Sabedine Hydrate 35 trans-Nerolidol

16 Linolool 36 Guaiol

17 Fenchone 37 Caryophyllene 

oxide

18 Fenchyl Alcohol 38 Cedrol

19 Isopulegol 39 α-Bisabolol

20 Camphor



Cannabis Analytical Testing

Potency profiling

Terpene Profiling

Pesticide screening

Fungicide analyses

Residual solvents

Heavy metals

Mycotoxin/aflatoxin 

Moisture content
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Nexera UC

1. Getting to know the terms? SFE/SFC

2. What is a Supercritical fluid?

3. A description of SFE and SFC

4. Where can I use this technology?

5. How has the combined SFE/SFC instrument been 
received?



Knowing the terms

⚫ SFE – Supercritical Fluid Extraction

⚫ SFC – Supercritical Fluid Chromatography



What is a Supercritical fluid? 



Beer?



Possibly.. However..

⚫ Supercritical fluid for CO2 is: a fluid state of carbon 
dioxide where it is held at or above its critical 
temperature and critical pressure. Carbon dioxide
usually behaves as a gas in air at standard temperature 
and pressure (STP), or as a solid called dry ice when 
frozen



Supercritical Table



Why do we use Carbon Dioxide for 
Supercritical fluids?

⚫ Easy to handle due to low critical point (31.1 °C, 7.4 Mpa)

⚫ Chemically inert and non-flammable

⚫ High-Purity carbon dioxide can be obtained relatively 
inexpensively

⚫ Non-toxic and environmentally friendly

⚫ Low polarity: requires adding a solvent (modifier)



Where are Supercritical fluids currently 
used?

⚫ Decaffeination of coffee – Has been performed for over 
30 years. The extracted caffeine is on sold to 
pharmaceutical and food industries.



Where are Supercritical fluids currently 
used?

⚫ Removing cork taint from corks… Over a billion corks 
annually.
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Lets talk about…. Supercritical Fluid 
Extraction SFE

⚫ Supercritical Fluid Extraction – An extraction method 
using supercritical fluid. It’s also as a pretreatment 
method for solid sample analysis.



SFE features

⚫ Carbon Dioxide is a non-polar molecule, it readily 
dissolves hydrophobic compounds, similarly to organic 
solvents such as hexane etc.

⚫ Density can be varied easily by varying pressure. Allows 
solubility of the solvent to be varied.

⚫ Polarity can be varied by extracting compounds along 
with an organic solvent additive such as Methanol. It 
can be used for extracting a wide range of compounds.



SFE features

We can extract for a wide range of analysis

⚫ Dried blood spots

⚫ Trace additives in polymers

⚫ Pesticide analysis in food

⚫ Drugs of abuse

⚫ Cannabinoids in Cannabis leaf 



SFE features

⚫ Reduces time for lengthy sample preparation 
techniques which include centrifugation and 
homogenization in conjunction with QuEChERS(Quick 
Easy Cheap Effective Rugged Safe)

⚫ Nexera UC provides the opportunity for 5 minute 
sample prep with minimum human intervention



Using SFE

⚫ Extraction performed inline

⚫ Nexera UC is capable of online extraction and analysis 
under supercritical conditions

⚫ SFE is gentle to the analytes it extracts 



How are the samples introduced into the 
instrument



SFE Extraction tray with either 0.2 ml or 
5ml vessels



SFE Extraction Vessel 0.2 ml



SFE Extraction Vessels 0.2 ml and 5.0 ml



That’s a intro in SFE, lets talk about SFC?



SFC

⚫ SFC – Supercritical Fluid Chromatography- It’s the 
chromatographic technique using supercritical fluids as 
mobile phases.

⚫ It has unique properties, It enables high-speed, high-
resolution analysis and improved efficiency



SFC - Using a super critical fluid as mobile 
phase

⚫ Straight CO2 is not the perfect mobile phase but adding 
a modifier like methanol or ACN, this is performed via 
the modifier pump.

⚫ Environmentally friendly CO2 is collected from existing 
fermentation processes and bottled



SFC – Mobile phase benefits

⚫ Very fast separation speed due to relatively low 
viscosity of supercritical fluid

⚫ Improved separation and detection capabilities from 
the low viscosity and high diffusion coefficient of 
supercritical fluid

⚫ Replaces dreaded normal phase chromatography using 
toxic solvents e.g. hexane



SFC - Benefits

⚫ Supercritical fluid has unique properties different from 
liquid solvents

⚫ Using SFC as a inlet to a mass spectrometer offers 
greater sensitivity than achieved by LC/MS/MS

⚫ Reduction of environmental impacts and costs by 
reducing amount of organic solvents needed



So what is Unified Chromatography?

⚫ It unites the sample preparation and chromatography 
into one instrument – Nexera UC

⚫ SFE, SFC and LC/MS/MS in one instrument

⚫ Extraction to chromatography performed under 
supercritical conditions



LCMS-TQ
(8030/8040/8050/8080)

Extraction 
Vessel

CO2

Pump

Modifier
Pump

Make up
for ionization

MSBPR

Make up
Pump

SFE
Unit

Modifier SolventCO2Cylinder

Column OvenRack
Changer

Splitl

ess

Multi Sample Extraction High Sensitivity

Autosampler

SFE-30A LC-30ADSF
SFC-30A

Up to 48

Online SFE-SFC System

Nexera UC system configuration



Summary: True Comprehensive Cannabis Analysis
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Ease of Compound Measurements by Instrument Type (= Easiest) 

LCMS GCMS HPLC HS-GCMS HS-GC ICP-MS

 

   

 

  

Imidacloprid 

Myclobutanil 

Malathion 

Pyrethrin1  

Cyfluthrin  

MGK-264  

Cypermethrin  

Captan  

Methyl parathion  

Chlordane 

Endosulfan 


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Heavy Metals

Potency

Terpenes

Mycotoxins

Residual Solvent



Summary: True Comprehensive Cannabis Analysis
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Ease of Compound Measurements by Instrument Type (= Easiest) 

LCMS GCMS HPLC HS-GCMS HS-GC ICP-MS MALDI-TOF
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Cypermethrin  

Captan  
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Nexera UC – Unified Chromatography



Fraction Collection?
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Residual Solvents

⚫ Applicable to cannabis extracts

⚫ Low level analysis pf solvents left over from extraction 
production

⚫ Relatively inexpensive

⚫ Requires very little sample prep 
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Residual solvents – Nexus GC-2030
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• Nexus GC-2030 Dual FID

• HS-20 Headspace Auto-

sampler

• USP <467> Residual 

solvent in 

Pharmaceuticals



Types of Compliant LabSolutions 
Software
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Products Form Data Management

LabSolutions File Management edition Standalone File Management

LabSolutions DB DB edition Standalone Database Management

LabSolutions CS CS edition Network Database Management



Summary

⚫ Terpene analysis – GCMS with HS-20

⚫ Potency – Prominence-I HPLC

⚫ Extraction of Cannabinoids - Nexera UC for SFE 
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⚫ Heavy Metal Analysis – ICP-MS 

⚫ Residual Solvents – GC with Dual FID

⚫ Pesticides - GCMS and LCMS

⚫ Mycotoxins - LCMS 

⚫ Moisture content – Moisture Balance

⚫ Delivery – Yes      
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Summary



83



GrowYourLab.com


