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Introduction

The goal of PK/PD analysis is to assist in predicting the effect of a drug over time
In relation to exposure

In terms of abuse, the relationship between rate of rise of drug concentration and
effect is considered important (fast onset/short action -> increased abuse
potential)

However, multiple factors contribute to the overall drug experience (Figure 1)

Food and Drug Administration (FDA) Draft Guidances on the Assessment of
Abuse Potential of Drugs and Abuse-Deterrent Opioids indicate:*2

“Characterization of the PK/PD properties...is important for determining the abuse
potential of a...product.”

“PK data should be collected to correlate with the PD outcomes.”

“The rate of rise of drug onset for the intact and manipulated potentially ADF should be
given appropriate weight in the overall analysis.”

To explore the role of PK in abuse deterrence assessment
and its relationship to PD in recreational drug users

Figure 1. Potential Sources of Variability
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Note: Items in bold are considered in the present analysis
BBB = blood brain barrier; CV= coefficient of variation
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Methods

Analyses are based on data previously collected during abuse potential trials in recreational opioid users conducted in Lexington, Kentucky, Columbus, Ohio (Ohio Clinical Trials), and Toronto, Canada (INC Research Toronto, Inc.).

Rate of Rise: Peak concentration/effect (C,.,/Eax), time to peak (T,,./TEax) @nd rate of rise of oxycodone concentrations/Drug Liking visual analog scale [VAS]) scores of oxycodone administered via oral, intranasal (IN) and/or intravenous routes were determined and compared
(Kruskal-Wallis/Wilcoxon signed rank tests, 2-sided a= 0.05).

Correlations: Pearson correlations (r) were conducted for subjective (Drug Liking VAS) and objective (pupillometry) responses relative to plasma drug concentration (derived parameters and matched by timepoint) following IN administration of ADFs:
« Physicochemical Barrier: Reformulated OxyContin® 30 mg, crushed fine and coarse (n=29) « Agonist/Antagonist: Oxycodone/Naloxone (OXN) 30/15 mg, crushed (n=29)

« Physicochemical Barrier: Hydrocodone extended-release (HYD) 60 mg, crushed fine and coarse (n=27) .

Non-ADF reference: Original OxyContin® 30 mg, crushed (n=29)

Results

How does rate of rise relate to Drug Liking? How does ROA affect magnitude and timing of Drug Liking? Summary of Results

Rate of rise in Drug Liking increased with speed of drug delivery, resulting in an earlier
TE, ., however, E_ ., itself did not significantly differ by ROA (Table 1, Figure 2)

Table 1. Mean (SD) of Derived Parameters and Rate of Rise (Slope) for y
Oxycodone Plasma Concentration and Drug Liking VAS

Figure 2. Rate of Rise and Drug Liking of Oxycodone by ROA
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presented as median (range). °

Because their mechanism is intended to alter opioid exposure when manipulated,
ADFs that are more likely to demonstrate a significant PK/PD relationship
iInclude:

Table 2. Pearson Correlations (r) between Opioid Exposure and Effect -
following IN Administration of Manipulated Opioid Formulations

 Prodrugs
Drug Liking VAS Pupil Diameter _ _ _ _ _ o
« Since their mechanism is not intended to alter opioid exposure, ADFs that are

Does PK/PD differ as a function of the abuse-deterrent mechanism, measure and/or endpoint?

Figure 3. Scatterplot of E__, of Drug Liking VAS and C__, Physicochemical barrier (though may vary with manipulation)
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Bipolar 100-point Drug Liking VAS: “At this moment, my liking for this drug is...”
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