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INTRODUCTION
Cannabidiol (CBD, refer to Figure 1) is a major component of the Cannabis sativa 
plant. CBD is of special interest because it is non-psychotropic and studies 
suggest that it has therapeutic medicinal properties for the treatment of 
conditions including pain, inflammation, epilepsy, and cancer.1,2 Recent 
changes in the legal status of Cannabis compounds for medicinal use, as well 
as the decriminalization of marijuana in some locations, has led to increased 
interest in purification, formulation, and detection of CBD. Although CBD is 
still classified as a Schedule I drug in the United States, the U.S. Food and 
Drug Administration has authorized clinical trials to evaluate the use of CBD 
to treat children with rare forms of epilepsy.3

Cannabinoids are concentrated in a sticky resin found within the glandular 
trichomes, hairlike structures on the surface of the plant (Figure 2). Although 
most cannabinoids are nearly insoluble in water, they can typically be 
dissolved in oils, alcohols, and other non-polar solvents. To ensure consumer 
safety it is critical to develop standardized CBD products that are free of 
tetrahydrocannabinol (THC) and other contaminants. Gilson has developed 
a rapid and reproducible method for large-scale purification of CBD using 
centrifugal partition chromatography (CPC) (Figure 3). The method can be 
adapted from milligram to multi-kilogram scale, requires little solvent, and 
recovers close to 100% of the CBD from a complex crude extract.

MATERIALS AND METHODS

Purification of CBD
A Gilson CPC 250 column was run with an elution rate of 70 mL/min, an 
extrusion flow rate of 70 mL/min, and a rotation speed of 3000 rpm. The CPC 
column was controlled by a PLC 2250 Purification System (for preparative 
liquid chromatography) equipped with a 250 mL/min quaternary gradient 
pump, UV/VIS detector, fraction collector, and Gilson Glider control 
software. Analytical HPLC was performed on a Hitachi LaChrom Elite® 
HPLC System (VWR) equipped with a photodiode array detector (PDA)  
(200—800 nm). Crude extract was prepared from dried Cannabis sativa L. 
plant material and was filtered before being subjected to CPC. All organic 
solvents were analytical or high performance liquid chromatography (HPLC) 
reagent grade.

Figure 1
Chemical Structure of CBD

Figure 2
Closeup View of Glandular Trichomes 
on the Surface of a Cannabis Plant

Figure 3
CPC 250 with PLC 2250 Purification 
System
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RESULTS AND DISCUSSION
In this study, 5 g of crude extract of C. sativa flowers were subjected to CPC. Using this one-step method resulted in 
clean separation of CBD from THC and other compounds (Figure 4). 205 mg of CBD was purified from 5 g of crude 
extract, and the final product had a purity of over 99% as shown by HPLC analysis. For each 5 g sample, 1 L of solvent  
was consumed for every 10 min of separation.

CONCLUSIONS
CPC technology employs a silica-free liquid-liquid chromatography (LLC) column and can be carried out in batch 
or continuous mode. CPC can be used to purify CBD from crude extracts of Cannabis in just one step. Purification 
parameters can be adjusted according to which cannabinoids are targeted or the desired purity level to achieve  
THC-free extracts, pure cannabinoids, pharmaceutical-grade products, or standard molecules for use as reference 
materials or for clinical evaluation. The methodology is adaptable from laboratory to industrial scale. Because the 
method does not use silica resin there is no irreversible adsorption of the sample to the matrix and therefore no sample 
loss. 
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Figure 4
Chromatograph of CBD and THC purified using CPC.


