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— INTRODUCTION

Delta9-tetrahydrocannabinol (THC) is the most well known pharmacologically active cannabinoid, acting as a CB1 and CB2 agonist. Currently a large number
of newly developed cannabinoid agonists and antagonists are under investigation as therapeutic agents. The clinical development of these is hampered by the
lack of quantitative information regarding the pharmacokinetic/pharmacodynamic (PK/PD) properties of THC.

— AIM

Develop a PK/PD model for the characterization of different CNS and heart rate effects of THC in humans. This model should be capable to assist in the

quantification of the PD interaction between THC and antagonist leads.

—  METHODS

Consecutive inhaled rising doses (2, 4, 6 and 8 mg) of THC were administered with 1% hour intervals using a Volcano® vaporizer (Storz-Bickel GmbH,
Tuttlingen, Germany) to 12 subjects in a randomised order according to a placebo-controlled, two-way crossover design. PD parameters demonstrating a clear
dose-dependent THC effect were used in PK/PD modelling. These were visual analogue scales (VAS) for subjective effects on alertness, “feeling high” and
external perception, body sway and heart rate. Plasma THC and its major metabolites 11-OH-THC and 11-nor-9-COOH-THC were measured frequently after
each consecutive dose. An integrated PK/PD model was used to analyse the data. Parameter estimation was performed using NONMEM (Version V,

GloboMax, LLC, Hanover, MD).

= PK MODEL

THC

A two-compartment model best described the PK of THC. Relative
bioavailability fractions were implemented for each dose within a subject
allowing the estimation of intra-individual variability in absorption
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Figure 1: Average graph of predicted (dark line) and

observed (circles) concentration-time curve LOG THC

(ng/mL). SD error bars.

— PK/PD MODEL

VAS “feeling high”, VAS external perception, body sway and heart rate were
best described using an Emax model, while VAS alertness was best
described by a linear model. Equilibration half-lives estimates was 7.68 min
for heart rate and varied from 39.2 min to 84.8 min for CNS parameters.
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Figure 3: Average graph of predicted (dark line) and observed (circles) effect-time curves of VAS
“feeling high” (left) and heart rate (right). SD error bars.

Time (min)

THC METABOLITES

A four-compartment model simultaneously described the PK of THC and 11-
OH-THC and of THC and 11-nor-9-COOH-THC. First-order elimination of THC
displayed biased residuals at lower concentration of both metabolites.
Michaelis-Menten elimination accurately described the PK profile of the
metabolites.
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Figure 2: Average graph of predicted (dark line) and observed (circles) concentration- time curve LOG 11-
nor-9-COOH-THC (ng/mL) without (left) and with (right) Michaelis Menten elimination of THC. SD error bars.

CONCLUSIONS

=Suitable PK models were developed for THC and its major metabolites 11-
nor-9-COOH-THC and 11-OH-THC with Michaelis-menten elimination of THC
= Suitable PK/PD model for VAS alertness, “feeling high”, external
perception, body sway and heart rate

= Two different physiological compartments, perhaps in combination with
different mechanisms of action.

— FUTURE PERSPECTIVES

= Clinical trial simulations in counteraction studies

= Quantitative analysis of the PD interaction between THC and CB1
antagonist leads.

= Quantitative comparison between THC and CB1 agonist leads
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