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Background - Rationale

e Buprenorphine is key compound for addiction
maintenance therapy

e Discrepancies on neuropharmacology of BUP
* ‘Inverted U’ analgesic dose-response in animals
* Full agonist analgesic dose-response in humans

* Receptor occupancy of acute BUP (0.3-0.6 mg) is lacking

* Goal: Assess range receptor occupancy of BUP @ wide
range of doses, including analgesic doses.



Background: Selectivity

* In vitro, Buprenorphine is high affinity partial agonist for
HLOR (K.=0.08 nM), antagonist for KOR (K.=0.44 nM),
antagonist for 60R (K;=0.82 nM) and agonist for ORL-1
(K=285 nM in rats)
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» Goal: Assess selectivity of [11C]BUP to OR subtypes w/
blocking studies in rodent



Calculating Receptor Occupancy

% occupancy

1007 o |c2
ECs; = 6.7 pg/ml |
80 RMSE = 4.2 v
- IC1 / '
60 ECs, = 48 pg/mlL e / 1
RMSE = 5.3 bl "= |+ ECs
N // 1 4 “
; Iy
20- g /
- 2 E ]
o B _d___P-"'
':I '_'_T'_I_ W | LRy
1 10 100

Plasma ABT-728 (ng/mL)



Uptake ratio

Baseline Naloxonazine Naltrindole Norbinaltorphimine Naloxone
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Uptake ratio
Region / Cerebellum

Amygdala Striatum Hippocampus Thalamus Hypothalamus Cortex



Microdose 0.003 mg/kg 0.006 mg/kg

0.03 mg/kg 0.06 mg/kg 0.11 ma/kg
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Table 1. Outcome parameters obtained with PET pharmacokinetic modeling and in vivo binding experiments in macaques.

Brain region VD saturation VinD,graphic al BPp microdose DVRyicrodose DVRo.a03 mgikg Estimated receptor occupancy (%) associated with plasma levels ECso (po/L)
(=Vra11 mgag) of buprenorphine
0.3 pg/L 06 pg/L 1 pg/L 3pg/L 6pg/L Spg/L

Frontal cortex 3.62+ 068 3441170 4.80 £0.75 140 £0.19 147 £0 33.2 49.7 621 827 90.2 93.1 0.60 (0.07-1.12)
Orbital cortex 3.56+ 078 3424133 4.01 £0.66 1224015 1.39+0.09 274 431 558 79.1 88.3 91.9 0.79 (0.30-1.30)
Cingulate cortex 3.77+ 070 360+1.78 548 +1.03 150+0.28 167 £0.19 29.4 455 58.1 806 89.3 92.6 0.72 (0.33-1.11)
Temporal cortex 367+ 075 346+213 3.88+083 126 +0.15 141 £0.05 31.0 47.4 600 B18 90 93.1 0.67 (0.18-1.15)
Parietal cortex 3.57+ 063 341 £1.80 448 +1.05 137 +£0.13 140 £0.10 343 511 635 839 213 94 0.58 (0.20-0.95)
Occipital cortex 293+ 062 284+229 242 +1.05 NA NA 5 . . L . = -

Caudate 4111056 391 +1.80 582+1.39 157 +031 18+0.25 23.6 383 508 756 86.1 90.3 0.99 (0.43-1.50)
Putamen 4421079 4211183 6.41 £1.44 1.71+£031 191021 28.0 438 565 796 88.6 92.1 0.77 (0.34-1.20)
Amygdala 3.92+ 059 » 4.90 £1.05 1394024 162+0.19 14.5 25.3 36.1 629 77.2 83.6 1.77 (060-2.94)
Thalamus 4611076 433+£1.99 517 £0.93 154 +027 1.77 £0.19 234 379 504 753 85.9 90.1 0.98 (033-164)
Hypothalamus 3.85+£070 - 438 £0.79 127 £0.17 1551008 234 379 504 753 859 90.1 0.98 (0.22-1.74)
Cerebellum 3.55+ 070 343+213 2211093 1.06+0.12 1.11 £0.05 " . - ol " " #

Vio is the non-displaceable volume of distribution. Vyp wiuraen has been estimated using the Logan plot method and the maximum codinjected dose of unlabeled buprenorphine (Vs a1 mgag): Yoo, gaonics has
been graphically estimated (see Supplementary material and Supplementary Fig. 53). BP, is the binding potential relative to the plasma kinetic of ''C-buprenomphine. DVR is the distribution volume ratio
estimated with the Logan reference method using the occipital cortex as the pseudo-reference region. ECy, is the estimated plasma concentration of buprenorphine associated with 50% of buprenorphine brain
receptor occupancy.

Data are expressed as mean (receptor occupancy) or mean + SD. Estimated ECy, are reported as mean (90% confidence interval).

NA non-applicable.

*Poory estimated.
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0.003 mg/kg
0.006 mg/kg
0.03 mg/kg
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Slope
1.00
1.05
0.82
0.47
0.27
0.22



E. Estimation of buprenorphine receptor occupancy in brain regions
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Fig. S4. Dose-related receptor occupancy (%) of “C-buprenorphine to selected brain
regions. Non-linear regression analysis was performed to estimate the in vivo binding
parameters of buprenorphine in brain regions.
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Region / Thalamus

Brain regions - + buprenorphine UC-carfentanil’ | “C-diprenorphine’
Fip— 0.003 ma/kg
Frontal cortex 0.87 0.76 081 0.56
Orbital Cortex 0.77 0.75 NA NA
Cingulate 0.97 0.91 0.08 0.72
Temporal cortex 0.78 072 079 0.56
Parietal cortex 0.84 0.69 0.69 0.48
Occipital cortex 0.55 0.45 031 0.27
Caudate nucleus 103 103 0.87 0.67
Putamen 11 105 NA NA
Amygdala 0.01 0.04 0.85 0.81
Thalamus 100 100 100 100
Hypothalamus 0.84 0.92 NA NA
Cerebellum 0.56 049 0.45 0.46
‘datareported from Frost et al. [6].
B
"'C-buprenorphine microdose "'C-buprenorphine + buprenorphine 0.003 mg/kg
1.2+ 1.2+
1.0+ R*- 0813 . R* - 0.5660
0.8 R* - 0.6566 g R2 - 07786
e .
0.4 - HCcarfertanyl .E = UC carfentanyl
0.2 -= HCdiprenophine 2 —= uC-diprenomphine
0.0 1 1 L 1
0.4 06 08 1.0 1.2 1.2




