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Cannabidiol Quantification
using the Dxcover Infrared Platform

How a high-throughput ATR-FTIR spectroscopy system may help
to standardise routine analysis of cannabidiol containing products
in a growing market.

INTRODUCTION

Cannabidiol (CBD) is a member of the phytocanna-
binoid family produced by the Cannabis sativa plant
and is documented to have therapeutic uses. CBD is
non-intoxicating and is therefore widely available for
recreational and medicinal purposes. Usually found in
the form of CBD oils, a plethora of products are available
that target a vast array of ailments, as well as recreational
applications. Consequently, the market for CBD has
erupted, and is estimated to reach a worth of $19.5 billion
by 2025,

However, the CBD content of these products is not well
regulated and as such, the concentration stated on the
bottle may not be accurate®?. Furthermore, by law CBD
products should not contain any tetrahydrocannabinol
(THC) (< 0.2%), which is the psychoactive isomer of CBD
found in cannabis. Whilst traditional chemical analysis
methods such as liquid chromatography are well suited to
CBD oil analysis, there exists a gap in the market for a rapid
screening method to test CBD content and concentration
without the need for extensive sample preparation.
With pressure on regulatory bodies to better control
CBD products, a spectroscopy-based method may be
well suited to become a standardized testing approach.

AM

The Dxcover® Infrared Platform is used to characterise CBD
oils, and to ultimately develop a process that can be used to
estimate the concentration of off-the-shelf CBD oils. Using
this platform, samples can be prepared and analysed within
minutes. Samples can be di ,. od safely due to the use
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Figure 1. Hemp oil spiked with
99.9% CBD isolate at varying
concentrations. (A) Staggered
spectra across the full spectrum;
50 mg/ml (B) staggered spectra across the
1630 - 1550 range, focusing on the
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MATERIALS

Firstly, a concentration gradient of CBD oil was created multivariate approaches. However, results were consistently
by combining a stock solution of CBD isolate (99.9% overestimating commercially available CDB products. These
purity) with hemp oil at nine different concentrations. concentrations were also made up in-house to mimic
Each concentration was analysed in triplicate on a the commercial products but were predicted accurately.
Dxcover Sar_’nple Slide; three microlitres of each sample This would suggest that shop bought products may differ
was deposited onto each of the three sample welss. in CBD content by as much as 50% the stated amount.

A PLS calibration model was created using in-house R scripts  Whilst further investigation may be required, these initial results
using a leave one out cross validation approach. This model begin to show how the Dxcover Infrared Platform is well suited
was used to predict the concentration of commercially to rapid CBD oil screening, and can produce concentration
available samples, as well as in-house blinded samples. predictions rapidly. This may improve regulation in a rapidly

expanding product market where CBD and other cannabidnoids

RESULTS may be found at higher concentrations than stated.
Characterisation of the CBD samples shows that clear

spectral differences are apparent in the IR spectrum (Fig 1A). - A - &
In particular, the peaks at 1603 cm™ and 1578 cm? increase in -~ 5,150 &
absorbance intensity at higher concentrations (Fig 1B). These *E’ & -

peaks correspond to the C=C stretching vibrations of the § 100 %/ -

aromatic ring in the CBD molecule (Fig 1C). APLS model resulted g -

in a high R2 value of 0.997 (Fig. 2A). The model performance S //g'

was tested using a leave one out cross validation approach g 50

which generated a root-mean-square cross Vvalidation 8 R = 0.997
(RMSECV) value of 9.08, indicating the high predictive power & o LOD=1.85
of this model which is acceptable for this application (Fig 2B). ] T - 1

Observed Concentration (mg/ml)

After establishing the potential performance of the training
model, blinded samples and commercial off-the-shelf products
were analysed using the Dxcover Platform. The concentrations
of these samples were then predicted and compared to the
concentration stated on the label. Table 1 shows the stated
concentration and predicted concentrations for five samples.
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Predicted Concentration (mg/ml)

Blind testing against commercially available CBD oils showed 50
thatoils of lower concentration were measured within 10 mg/ml.

0 R?=0.978
Higher concentration products are often predicted as RMSECV=9.08
higher concentrations; by as much as 509%. We investigated 0 50 100 on
this result further; firstly, by using additional univariate and Observed Concentration (mg/ml)

Figure 2. (A) PLS Calibration Model of known concentrations of hemp oil spiked with 99.9%
CBD isolate (B) Averaged leave one out cross-validation predicting CBD concentration. [LOD,

Table 1. Prediction of commercially available CBD containing products Limit of Detection; RMSECV, Root Mean Square Eror of Cross Validation]
using the trained PLS regression model.

Commercial Stated Conc. Predicted Conc. Percentage
Sample (mg/ml) (mg/ml) Difference (%)

1 30 36.8 +22.7 To find out more about the Dxcover Infrared Platform, speak to

2 50 57.3 +14.6 i one of our representatives or info@adxcover.com
3 100 154.3 +54.3
4 150 203.4 +35.6




