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Agenda
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1. Pharmacokinetics and the challenge

2. From idea to solution: the journey

3. Working with AI: expectations vs reality

4. What worked well, and what didn’t

5. Lessons learned and key takeaways
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Pharmacokinetics (PK) in Clinical Studies
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• Pharmacokinetics (PK) describes what 

the body does to the drug

• Non-compartmental analysis (NCA) 

summarizes PK using observed data

• Terminal phase determines elimination 

rate and half-life
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Manual slope selection comes with limitations
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• Phoenix WinNonlin is the 
industry-standard tool for 
NCA

• Terminal slope selection 
manually checked

• Limitations
• Time consuming

• Error prone

• Subjective → variability across 
analysts
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What is the idea?
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Create a tool that

• Automates terminal slope selection

• Reduces subjectivity and variability

• Limits resources spent

• Explores AI-assisted development
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The Journey: What do we expect?
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• Support standard PK data formats (sas7bdat, XPT, xlsx)

• Allow flexible parameter settings (e.g. SPAN, number of points)

• Align with Phoenix WinNonlin slope selection principles

• Provide a simple and accessible user interface

Serve as a guidance, not as a replacement for WinNonlin
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The Journey: What do we expect?
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• Accepts clinical PK dataset as input

• Applies automated slope selection 

algorithm aligned with Phoenix WinNonlin

• Outputs NCA parameters and 

visualization plots

• Tool will NOT use AI

PK_NCA_Optimizer 

PK 
Dataset

NCA 
Parameters & 

Plots

Automated 
Slope Selection
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AI collaboration approach
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• Tool developed primarily through 
human–AI collaboration

• Visual Studio Code + Roo Code used 
for code generation

• AI translated PK domain knowledge 
into R Shiny application

• Focused on automating slope selection 
while following standard PK principlesPK_NCA_Optimizer

Developer
AI Code 

Generation
PromptingValidation
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The Journey: Working with the AI
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One 
prompt

core_function.R 

data_functions.R

app.R 

install_packages.R

test_application.R

run_tests.bat

README.md 

The Journey: Working with the AI

Extensive user documentation

Multi-criteria optimization algorithms

Complete Shiny web application with 4 tabs

Comprehensive testing suite

Data import, validation, and export

Automated package installation

Windows batch runner
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The Journey: Working with the AI
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The Journey: Working with the AI
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The Journey: Shiny App
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• What did we expect from the Shiny App?

• Importing

• Data manipulation

• Parameter selection

• Visualisation 

• Interactive

• Validation

Shiny Interface

Flexibility 
& User 
Friendly 

R 
Backend 

logic

User 
Input
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The Journey: Shiny App
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The Journey: Shiny App
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The Journey: Shiny App
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The Journey: Shiny App
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WinNonlin vs PK_NCA_Optimizer
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WinNonlin

Best Fit 

PK_NCA_Optimizer

Best Fit
PK_NCA_Optimizer

2nd Best Fit

R2 0.9888

# of points 3

SPAN 2.66

Lambda_z 0.011

Half-life 63.06 (h)

R2 0.9906

# of points 4

SPAN 2.21

Lambda_z 0.0139

Half-life 49.89 (h)

R2 0.9888

# of points 3

SPAN 2.66

Lambda_z 0.011

Half-life 63.06 (h)
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Where AI excels (in its own words)
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• Automates terminal slope selection, reducing manual effort

• Provides consistent and reproducible results across datasets

• Aligns with established PK principles (e.g., Phoenix WinNonlin)

• Integrates data processing and visualization in one workflow

• Extensive documentation

• Thorough error handling and debugging

• Very flexible
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The downsides
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• Hallucination and confidence is a problem

• Sensitivity to data quality and terminal phase definition

• AI-generated code requires careful validation and review

• Hard to keep track of changes and additions

• Dependent on AI models and big tech
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Lessons learned
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• Creating tools with AI is fun and impressive

• Prompting is (too?) easy, code gets overwhelming very quickly

• Generated code and documentation is impressive and extensive

• Hallucination is real

• Software development has never been this easy and quick
• Tool is not used in practice yet

But:

Is this a good or bad thing?
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Key takeaways
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• Automated slope selection can improve consistency in NCA workflows

• AI can support development of specialized analytical tools, but has 

limitations

• Human expertise remains essential for validation and decision-making
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Key takeaways
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“AI will not take over our jobs, but it will change how we do them”

Human AI
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Do you have any 

further questions?
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Thank you for your attention!

Ramon Jakobs

Statistical Programmer

ramon.jakobs@ocs-consulting.com
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