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INTRODUCTION

Manual refining & fixing
(knowledge gaps, bugs,
unclear instructions,
context pollution, etc.)

A reusable validation procedure was developed using reference examples and
automated checks. -
Two Al tools were systematically validated and benchmarked to assess their

reliability and reproducibility in MonolixSuite.

Al tools are increasingly common in pharmacometrics, with the potential to support | unvalidated —— Manual Ei Vsruodca;:;” BN Validated [ an?::ggir;'fae:';nt
routine tasks and make complex workflows more efficient [11. However, systematic Al tool )= > testing (test vs. reference) Al tool Al models
validation of their performance in real-world workflows remains limited [2]. This : :
IS especially important for technical Al tools, where outputs may look correct but fail Re-test : : Fail
In practice. : v
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mlxtranModellWriter Tool guiPlotConverter Tool

The mlxtranModelWriter tool can generate an mlxtran model from a
natural-language description or NONMEM code or edit an existing mlxtran
model. The generated or modified model is checked for syntax errors and, if
errors are detected, revised iteratively until valid code is obtained.

The guiPlotConverter tool converts GUl-generated plot placeholder
code into 1ixoftConnectors plot R code, the R API for MonolixSuite. It
uses predefined conversion rules and coding practices together with the
lixoftConnectors plot documentation to generate an equivalent plot
Implementation.
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R Code for plot

Validation process:

Validation dataset:

100 plot examples with a placeholder from plot customized in GUI and
corresponding reference 1ixoftConnectors plot R code.

Validation challenge:

Different plot code implementations can be correct =2 Validation compares
ggplot objects, not the generated code.

Syntactically correct mixtran code

Validation process:

Validation dataset:

20 model examples with a natural-language description and a correct
reference mlxtran model.

Validation challenge:

Different model implementations can be correct - Validation compares
simulated outputs, not the generated model.

TEST MODEL REFERENCE
Al Generated MODEL TEST CODE REFERENCE CODE
(T) (R) Al Generated (T) + (R)
Random Parameter Value Setting | Random Output
Timepoint Setting ggplot_object T — ggplot_object R
obj _diffs <- waldo::compare(ref, test, x_arg = "ref", y_arg = “test")
Simulated Output Simulated Output
Value_ T Value R
if (length(obj _diffs) == 0) {
df$validation_status[i] <- "PASS* — EQUIVALENT Plots
|value T-value R| = © }

Benchmark:
6 Al model-reasoning configurations x 20 examples X 10 replicates
- 1200 generated models.

Benchmark:
10 Al model-reasoning configurations x 100 examples - 1000 generated plots.

RESULTS CONCLUSION

GPT-5.6 Sol and Terra were evaluated with none, low, and medium reasoning effort; Claude Opus 5 and .
Sonnet 5 with low and medium effort. For ml1xtranModelWriter, success rates were averaged across
replicates. 290% was set as the acceptance threshold.

Validation and benchmarking make
tool performance measurable and

reproducible.
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