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Supplemental Figure 1. Pharmacokinetic data and goodness of fit plots. A. Individual plasma 

concentrations in subjects receiving 1 mg or 3 mg intravenous oliceridine. Red lines are the population 

fits for 1 mg (broken line) and 3 mg oliceridine (continuous line). B. Average plasma concentrations ± 

95% confidence intervals for 1 mg and 3 mg intravenous oliceridine. C. Individual plasma 

concentrations in subjects receiving 5 mg or 10 mg intravenous morphine. Red lines are the population 

fits for 5 mg (broken line) and 10 mg morphine (continuous line). D. Average plasma concentrations ± 

95% confidence intervals for 5 mg and 10 mg intravenous oliceridine. Individual predicted 

concentrations versus measured concentrations for oliceridine (E) and morphine (I). Population 

predicted concentrations versus measured concentrations for oliceridine (F) and morphine (J). 

Conditional weighted residuals versus time for oliceridine (G) and morphine (K). Normalized 

prediction discrepancy for oliceridine (H) and morphine (L). Purple symbols: 1 mg intravenous 

oliceridine, green/blue symbols: 3 mg intravenous oliceridine, orange symbols: 5 mg intravenous 

morphine, dark blue symbols: 10 mg intravenous morphine.  

 

  



 3 

 

Supplemental Figure 2. Saccadic peak velocity data and goodness-of-fit plots. A-E. Oliceridine. 

Mean ± 95% confidence interval (A) and individual data (B) following 1 and 3 mg intravenous 

oliceridine. The red lines are the population fits for 1 mg (broken line) and 3 mg (continuous line) 

oliceridine. C. Individual predicted data versus measured data. D. Population predicted data versus 

measured data. E. Normalized prediction error versus measured data with a smooth curve plotted 

through the data (red line). Purple symbols: 1 mg intravenous oliceridine, green/blue symbols: 3 mg 

intravenous oliceridine. F-J. Morphine. Mean ± 95% confidence interval (A) and individual data (B) 

following 5 and 10 mg intravenous morphine. The red lines are the population fits for 5 mg (broken 

line) and 10 mg (continuous line) morphine. C. Individual predicted data versus measured data. D. 

Population predicted data versus measured data. E. Normalized prediction error versus measured data 

with a smooth curve plotted through the data (red line). Orange symbols: 5 mg intravenous morphine, 

dark blue symbols: 10 mg intravenous morphine.  
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Supplemental Figure 3. Body sway data and goodness-of-fit plots. A-E. Oliceridine. Mean ± 95% 

confidence interval (A) and individual data (B) following 1 and 3 mg intravenous oliceridine. The red 

lines are the population fits for 1 mg (broken line) and 3 mg (continuous line) oliceridine. C. 

Individual predicted data versus measured data. D. Population predicted data versus measured data. E. 

Normalized prediction error versus measured data with a smooth curve plotted through the data (red 

line). Purple symbols: 1 mg intravenous oliceridine, green/blue symbols: 3 mg intravenous oliceridine. 

F-J. Morphine. Mean ± 95% confidence interval (A) and individual data (B) following 5 and 10 mg 

intravenous morphine. The red lines are the population fits for 5 mg (broken line) and 10 mg 

(continuous line) morphine. C. Individual predicted data versus measured data. D. Population 

predicted data versus measured data. E. Normalized prediction error versus measured data with a 

smooth curve plotted through the data (red line). Orange symbols: 5 mg intravenous morphine, dark 

blue symbols: 10 mg intravenous morphine.  
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Supplemental Figure 4. Cold pressor test tolerance threshold data and goodness-of-fit plots. A-E. 

Oliceridine. Mean ± 95% confidence interval (A) and individual data (B) following 1 and 3 mg 

intravenous oliceridine. The red lines are the population fits for 1 mg (broken line) and 3 mg 

(continuous line) oliceridine. C. Individual predicted data versus measured data. D. Population 

predicted data versus measured data. E. Normalized prediction error versus measured data with a 

smooth curve plotted through the data (red line). Purple symbols: 1 mg intravenous oliceridine, 

green/blue symbols: 3 mg intravenous oliceridine. F-J. Morphine. Mean ± 95% confidence interval 

(A) and individual data (B) following 5 and 10 mg intravenous morphine. The red lines are the 

population fits for 5 mg (broken line) and 10 mg (continuous line) morphine. C. Individual predicted 

data versus measured data. D. Population predicted data versus measured data. E. Normalized 

prediction error versus measured data with a smooth curve plotted through the data (red line). Orange 

symbols: 5 mg intravenous morphine, dark blue symbols: 10 mg intravenous morphine. CPT cold 

pressor test.  
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