@Jlb
ScCIENCES CORPORATION

Clinical Update:

WHAT DID MY PATIENT ACTUALLY TAKEe AN OVERVIEW OF
CANNABINOIDS AND SEMI-SYNTHETIC CANNABINOIDS

Cannabinoids are classified into three categories based on origin and method of production: natural, semi-
synthetic, and synthetic. Natural cannabinoids, such as cannabidiol (CBD) and delta-9 THC, occur abundantly in the
cannabis plant.12 In contrast, cannabinoids like delta-8 THC, delta-10-tetrahydrocannabinol (delta-10-THC), and
hexahydrocannabinol (HHC) can originate through two distinct pathways. These cannabinoids may occur naturally
in trace amounts within the cannabis plant, either through biosynthesis or as degradation products of other
cannabinoids, or they may be synthesized chemically by modifying hemp-derived CBD, which classifies them as
semi-synthetic. Regardless of origin, they are commonly referred to as semi-synthetic cannabinoids.>*>® Therefore,
detecting delta-8 THC, delta-10 THC, or HHC, or their metabolites in biological specimens does not necessarily
indicate the use of lab-produced, semi-synthetic cannabinoid products. Lastly, fully synthetic cannabinoids are
created entirely in laboratories without plant-based starting material, and their presence in biological specimens
does indicate the use of a synthetic cannabinoid.”

The Agriculture Improvement Act of 2018 (commonly referred to as the 2018 Farm Bill) removed industrial hemp
from the federal definition of marijuana. Since then, cannabis has been understood as either hemp (< 0.3% delta-9-
THC), used for industrial purposes (paper, rope, and clothing, etc.), or marijuana, a Schedule Ill controlled
substance. The reclassification of marijuana from Schedule | to Schedule Il in December 2025 authorized FDA
medical research but did not legalize the substance. However, a loophole in the 2018 Farm Bill allowed CBD
extracted from hemp to be legally converted into novel semi-synthetic psychoactive cannabinoids, such as delta-8
THC.2 This opened the door for the hemp industry to produce psychoactive semi-synthetic cannabinoids, including
HHC and delta-10-THC, without federal regulation.>® In November 2025, legislation was passed banning most
hemp-derived semi-synthetic cannabinoid products, though it will not take effect until November 2026, leaving
room for amendments.? Until then, these products remain widely available and can produce psychoactive effects
similar to delta-9 THC,!! including euphoria, altered perception, cognitive impairment, anxiety, paranoia,
hallucinations, psychotic symptoms, and cannabis-induced psychosis (CIP),>*? as well as an increased risk of
psychotic disorders later in life.!® The psychosis risk of cannabinoids can be found in the chart below.
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Legal Status

Presumptive Test

Definitive Test

Synthetic High Federal: Many synthetic Some presumptive Aegis test
Cannabinoids cannabinoids are Schedule I; devices offer testing for method is
additional state regulations synthetic cannabinoids, | validated to
may apply to substances not but cross-reactivity may | include the
otherwise scheduled be limited and most up- | most prevalent
to-date targets may not | synthetic
be included cannabinoids
Delta-9 THC High Federal: Schedule IlI Presumptive test Aegis test
As of November 2025, legal methods are developed | method is
status of hemp-derived THC to detect this validated to
products (up to 0.3% delta-9 cannabinoid detect this
THC) varies widely by state cannabinoid
HHC Moderate (~70— | As of November 2025, legal Known cross-reactivity Aegis test
80% of delta-9) | status of hemp-derived THC with immunoassay method is
products (up to 0.3% delta-9 testing due to validated to
THC) varies widely by state similarities with delta-9- | detect this
THC cannabinoid
Delta-8 THC Moderate (~50— | As of November 2025, legal Known cross-reactivity Aegis test
70% of delta-9) | status of hemp-derived THC with immunoassay method is
products (up to 0.3% delta-9 testing due to validated to
THC) varies widely by state similarities with delta-9- | detect this
THC cannabinoid
Delta-10 THC Low As of November 2025, legal Known cross-reactivity Aegis test
(weaker than status of hemp-derived THC with immunoassay method is
delta-8) products (up to 0.3% delta-9 testing due to validated to
THC) varies widely by state similarities with delta-9- | detect this
THC cannabinoid
Cannabidiol Non- As of November 2025, legal Not expected to cross- Aegis test
(CBD) Psychoactive status of hemp-derived THC react with immunoassay | method is
products (up to 0.3% delta-9 tests validated to
THC) varies widely by state detect this
cannabinoid
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Aegis has expanded its cannabinoid analysis to include HHC and delta-10 THC, complementing the existing testing
for CBD, delta-8-THC, and delta-9-THC. This update provides a focused review of HHC and delta-10 THC, while
detailed information on CBD, delta-8-THC, and delta-9-THC can be accessed at https://www.aegislabs.com/clinical-

update/thc-delta-8-9-cbd/. Fully synthetic cannabinoids are available for testing under our Novel Psychoactive

Substances (NPS) offerings: (https://www.aegislabs.com/services/novel-psychoactive-substances/).

HHC

Hexahydrocannabinol (HHC) is a psychoactive cannabinoid that has recently emerged in commercial cannabis
products. While it occurs naturally in the cannabis plant, its presence is limited to trace amounts formed through
biosynthesis or as a breakdown product of other cannabinoids. HHC can also be produced through chemical
modification of hemp-derived CBD, a process that categorizes it as a semi-synthetic cannabinoid.>® Structurally,
HHC exists in two isomeric forms, 9(R)-HHC and 9(S)-HHC, distinguished by the orientation of the methyl group at
the C9 position. The 9(R) isomer is the active form exhibiting stronger binding to CB1 and CB2 receptors, making it
more likely to produce psychoactive effects, whereas 9(S) is considerably less active. HHC is generally considered
slightly less potent than delta-9 THC and may be associated with fewer anxiety-related effects.*>6 Current
pharmacological insights are based largely on receptor studies and animal models,'”"*® while human data remain
scarce, leaving gaps in knowledge about dosing, toxicity, and long-term outcomes.?

Commercial HHC products vary widely in isomer ratios. An analysis of more than 60 products revealed striking
variability in isomer ratios, ranging from 0.2:1 (far less R than S) to 2.4:1 (much more R than S). Because of this
variability, predicting effects or risks is difficult. Products rich in the R isomer may have strong psychoactive effects,
while those with more of the S isomer may have weaker activity. Given HHC’s emerging status and inconsistent
purity, extrapolation to all HHC use should be made with caution.1®1°

Delta-10 THC

Far less is known about delta-10 THC due to limited literature. Delta-10 THC occurs naturally in cannabis mainly as a
degradation product of other cannabinoids, but it can also be synthesized from hemp-derived CBD—a process that
designates it as a semi-synthetic cannabinoid.*> Like HHC, delta-10 THC exists in two stereoisomeric forms—
(6aR,9R)-Delta-10 THC and (6aR,9S)-Delta-10 THC, which differ in their spatial arrangement at the C9 position. The
R isomer is believed to interact with CB1 receptors and may produce psychoactive effects, while the S isomer
produces little to none.?%?! Delta-10 THC is believed to be slightly less potent than delta-8 THC, a conclusion drawn
primarily from receptor-binding mechanisms due to the lack of robust clinical data. It is plausible that consumers
may encounter varying isomer mixes, yet no studies have quantified these differences or their clinical implications.
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Aegis performs initial presumptive testing, followed by reflex definitive analysis using mass spectrometry to
differentiate CBD, delta-9 THC, delta-8 THC, HHC isomers, delta-10 THC isomers, and their associated metabolites.

Testing

Other definitive cannabinoid assays that test only for delta-9 THC are no longer adequate to address this emerging
public safety concern.?? Lastly, if immunoassay testing is used alone, results should be interpreted with caution.
These screens primarily detect delta-9 carboxy-THC, but structural similarities with delta-10 THC and HHC
compounds can lead to cross-reactivity, increasing the risk of false positives or misinterpretation.?32

Oral Fluid

Aegis is updating our oral fluid cannabinoid test (previously listed as Marijuana) to include cannabidiol (CBD), delta-
8 THC, delta-10 THC, and HHC. Reports for oral fluid testing will now specify the exact cannabinoid detected, and
delta-9 THC will no longer be reported as Marijuana. Since Delta-10 THC and HHC exist in multiple isomeric forms,
both isomers will be included (see chart below). Parent drug is typically present at much higher concentrations
than metabolites in oral fluid, so metabolites will not be included in the oral fluid analysis.?*

ORAL FLUID

04400F Cannabinoids (Marijuana)

Delta-9 THC

Delta-8 THC*
Cannabidiol (CBD)*
9(R)-HHC*

9(S)-HHC*
(6aR,9R)-Delta-10 THC*
(6aR,9S)-Delta-10 THC*
*Newly added

Cannabinoid detection in oral fluid is largely due to direct contamination of the mouth during smoking or vaping,
not systemic exposure. This “depot effect” means oral fluid tests are more likely to detect smoked or vaporized
cannabinoids shortly after use than ingested edibles or medications.?5?7-2 For example, individuals using
dronabinol (Marinol®) are unlikely to test positive at Aegis’s 2 ng/mL threshold, while those who smoke or vape
may test positive shortly after use.?® This makes oral fluid useful for distinguishing smoked cannabis from oral
cannabis medication when interpreting positive results.
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After ingestion, delta-9 THC undergoes rapid and extensive hepatic metabolism, and only a negligible amount

Urine

(<1%) of parent delta-9 THC is excreted unchanged in urine. Its metabolites, particularly delta-9 carboxy-THC, are
the most reliable indicators of prior delta-9 THC exposure. Semi-synthetic cannabinoids such as delta-8 THC, delta-
10 THC, and HHC are similarly extensively metabolized.'*?? Aegis now includes HHC metabolites (9(R)-Carboxy-HHC
and 9(S)-Carboxy-HHC) and the delta-10 THC metabolite, (delta-10-carboxy-THC), in our updated urine cannabinoid
testing panel (see chart below).

URINE (Marijuana 04440):

Delta-9-Carboxy-THC
Delta-8-Carboxy-THC
Cannabidiol (CBD)
9(R)-Carboxy-HHC*
9(S)-Carboxy-HHC*
Delta-10 Carboxy-THC*
*Newly added

Urinary elimination of delta-9 carboxy-THC has been studied extensively, but data on newer semi-synthetic
cannabinoids remain limited. Due to structural similarities, their detection windows may resemble that of delta-9
THC.?

Many factors influence detection periods and prevent a mathematical or direct correlation between drug dose and
urine concentration. They can include the dose, timing of dose relative to specimen collection, frequency of dose
leading up to the time of collection, chronicity of use, body composition, hydration (indicated by creatinine levels),
extent of drug absorption, liver or kidney function, drug interactions, and genetic variations that affect drug
metabolism.3%3132 Chronic heavy users and individuals with higher adipose tissue may have longer detection
periods.33

Summary

Even with advanced testing capable of differentiating specific cannabinoids, results cannot confirm the source of
the cannabinoid. For instance, many CBD products marketed as “THC-free” may contain trace amounts of delta-9
THC or other cannabinoids because of poor manufacturing controls or mislabeling.3#3> Similarly, natural THC
products may include small amounts of degradants such as delta-8 THC, HHC isomers, or delta-10 THC isomers.>*56
Because of factors like elapsed time since use, potential multiproduct consumption, and unknown product
composition, testing alone cannot definitively identify the source of a positive result. Monitoring use patterns,

adverse events, and toxicity reports remains essential, particularly as psychoactive cannabinoids become more
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widely available despite limited safety data.? The inclusion of additional cannabinoids in Aegis testing is intended to

support providers in assessing psychoactive cannabinoid use, regardless of origin.

Please call our clinical scientists at 1-877-552-3232 if you require additional information.

NOTICE: The information above is intended as a resource for health care providers. Providers should use their

independent medical judgment based on the clinical needs of the patient when making determinations of who to

test, what medications to test, testing frequency, and the type of testing to conduct.
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