In vivo blood-brain barrier transport of oxycodone in
the rat — active influx and implications for PK/PD
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Aim: To investigate the in vivo blood-brain @
barrier (BBB) transport of oxycodone in rats. DOSE 588
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_ unity is an indication that active influx processes,
e such as influx transport is involved in the BBB
transport. Fig 1. A schematic view of the model describing the systemic
pharmacokinetics and the blood-brain barrier transport of oxycodone. The
Methods: Mi dialysi b . rted int circles represent the observed data. Dotted arrows represent the
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given a bolus dose followed by a 120 minute The conversions from rate constants to the estimated unbound parameters

constant rate infusion to study the steady-state are shown in the legend.

concepts of oxycodone BBB equilibration. Another
ten animals were given a 60 minute constant rate
infusion to study the rate of equilibration across the
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BBB. Oxycodone-D3 was used as a calibrator for ™
the microdialysis experiments. A population s
pharmacokinetic model was used to simultaneously S

fit all the data using NONMEM.

Results: A two-compartment model which allowed o M 2 0 240
for a delay between the venous and arterial b Tmemn
compartments best described the pharmacokinetics
for oxycodone in blood and plasma, while a one-
compartment model was sufficient to describe the
pharmacokinetics in the brain (Fig. 1). The BBB
transport of oxycodone was parameterized as CLin ;
and Kp,uu. CLin across the BBB was estimated to

1910 yL/min-g brain. Kp,uu was estimated to 3.0, o - - - ”

meaning that the unbound concentration of Time (nin)

oxycodone in brain was 3 times higher than in ) o

blood, which is an indication of active influx of 5 ;acin?rgiz;"sez:;:;i"ggj";’)’m‘“:a‘:; "(ﬁo’)e;fg‘g;’:;é’?s Z’f({;;’sd""e

oxycodone at the BBB. receiving a bolus dose followed by a 120 min constant rate infusion of
oxycodone, and b) in brain (o) and blood (m) of rats receiving a 60
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Original Data Set Bootstrap Resampling ) ! !
Estimate  RSE’ (%) Mean RSE® (%) minute constant rate infusion of oxycodone.
CL (mL/min) 374 34 376 3.1
Ve (mL) 1010 5 1016 438
Q (mL/min) 4.37 19 4.40 19 Discussion: This is the first evidence of an opioid
Vper (L) 230 13 234 13 having an unbound steady-state concentration in
Qav (mL/min) 45.1 79 452 8.1 . . . . .
£, (%) 743 71 743 6.7 brain that is higher than in blood. Other opioids
ﬁggmm((;&)) (1’2:81 2-3 (1’22 éﬁll have much lower ratios, the K, ,, for morphine was
brain {70 8 . . .
CLy (Limin) 191 b 1.95 20 for example 0.29 (3). The qbseryatlon ofg K., for
Kpu 3.03 38 3.04 37 oxycodone greater than unity might explain the
Inter animal variability ™ a o 5 equi-analgesic potency of oxycodone and
®cL . . . . . . i
o 016 36 016 39 morphine in vivo, in spite of the much weaker p-
o 028 51 026 52 receptor affinity of oxycodone compared to
Fe B S morphie.
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Residual V,,a(i:j:"l“y o5 os s o6 Conclusion: The unbound steady-state
prop,plasma (70 ., . A . i . . )
Gprop,blood (/0 ., . . .
* (%) 0171 81 0.169 85 concentration in brain was 3 times
Gpropran” (%) 0.152 18 0.143 20 . . ..
oussen” (/L) 0226 42 024 B higher than in blood, which is an
o 244 12 243 i indication of active influx at the BBB.
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