
In the US, different states have different laws for delta-9-THC products 

ranging from recreationally legal in some states to illegal in others. This 

opens the door for other isomers that exist in a legal gray area to be sold 

on the market for users to get psychoactive effects until the laws are 

introduced to regulate a specific isomer. A common isomer of delta-9-

THC that also has psychoactive effects, is delta-8-THC. For drug testing, 

the carboxy-THC metabolite is historically the analyte used to determine 

cannabis usage. This compound has a long half-life and can be detected 

in urine or blood for several weeks in heavy consumers. This can pose a 

challenge when determining if a user is intoxicated at the time of incident 

or just a recent user. Today, labs are interested in the addition of the 

hydroxy metabolites, the intermediate between THC and the 

carboxylated metabolite. The intermediate is short lived but is useful in 

the determination of chronic usage and when determining if a user is 

under the influence. Several column chemistries were scouted, and a 

method was developed to include OH-8-THC and OH-9-THC as well as the 

parent compounds and the carboxy metabolites.
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Three columns were investigated in this study for the analysis of isomers 

of carboxy and hydroxy metabolites of delta-9-THC & delta-8-THC. The 

biphenyl ligand is good for the analysis of hydrophilic aromatics but does 

not possess the interactions for selectivity to resolve the isomer pairs 

resulting in three coelutions. The ARC18 ligand is good at resolving 

hydrophobic compounds based on dispersion mechanism. This column is 

good at resolving delta-8-THC and delta-9-THC and the carboxy 

metabolites but struggles to resolve the hydroxy metabolites. When the 

strength of the solvent is reduced to attempt to resolve the carboxy 

metabolites, the THC isomers become excessively retained, and the 

carboxy metabolites are still not resolved. The FluoroPhenyl ligand shows 

selectivity for all compounds under initial starting conditions. The 

gradient is changed to be a little shallower in order to resolve the THC 

isomers and full resolution is almost achieved, but the method conditions 

are resulting in an excessively long method. It was found that dropping 

the temperature from 40 ⁰C to 30 ⁰C and using isocratic conditions was 
able to resolve all compounds with a 12-minute cycle tine. In conclusion, 

the FluoroPhenyl column shows great selectivity for the target analytes 

and can resolve all three pairs of isomers with great resolution and 

retention. 

Column Chemistries

Figure 1: Biphenyl Retention Properties.

Figure 2: ARC18 Retention Properties.

Figure 3: FluoroPhenyl Retention Properties.

Figure 4: Isomers analyzed on Biphenyl column. No selectivity is observed on 

this phase for isomer resolution.

Figure 5: Isomers analyzed on ARC18 column. Delta-8-THC/Delta-9-THC are 

resolved well on this phase. COOH – isomers show good selectivity but the 

OH- isomers are coeluted. 

Figure 6: Isomers analyzed on ARC18 column. The starting conditions were 

weaker to try to help improve the resolution of OH-isomers, but they are still 

coeluting under these conditions. Delta-8-THC/Delta-9-THC haven’t eluted yet 
and would likely result in a long run time. 

Figure 7: Isomers analyzed on FluoroPhenyl column. All compounds show 

selectivity on this phase and OH- and COOH- isomers are fully resolved. 

Figure 8: Conditions optimized on a FluoroPhenyl column. Delta-8-THC/Delta-

9-THC starting to have better resolution but are not fully resolved. 

Figure 9: Conditions optimized on a FluoroPhenyl column. Delta-8-THC/Delta-

9-THC resolution improved but method run time is 17 minutes. 

Figure 10: Conditions optimized on a FluoroPhenyl column. All isomers are 

resolved using isocratic conditions
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