Abstract:

» This research Is about creating nonlinear pharmacokinetic
models to better understand the behaviors that take place.
From there, see patterns, relations between behaviors, and
statistical technigues and, as an end goal, not have to rely on
living test subjects to understand what the behaviors will be.

Introduction:

* Pharmacokinetic models mathematically model the drug
disposition in the body In a physiological compartment and
predict specific tissue concentrations in biological systems
[1]. A technique used in pharmaceutical research to predict
the compartments of absorption, distribution, metabolism,
and excretion [2].

* The problem is that there Is a lack of integration of
physiological knowledge and physicochemical processes
which limits the effective creation of new models and is full
of risk in studying with living subjects. Proper
understanding of these processes will lead to overall better
pharmacokinetic models.

* Through a virtual setting, we do the black box method
(focuses on input and output data), and we apply secondary
data from pharmacokinetic databases to make non-linear
drug concentration vs. time models.

ODbjectives:

» Collect data through pharmacokinetic databases to obtain
drug concentration vs. time and find the best parameters to
configure complex models of pharmacokinetic phenomena
and simulate them.

* Apply second-order polynomials and exponential-order
regression methods (#1 & #2) to calculate the goodness of
fit and identify trends.

» Second Order Polynomial: Y = by + a;x + a,x?
 Exponential-order regression: y, = A.e 8¢

y, = A.e Bt 4+ C.e Pt
* Compare models with estimations and see the errors.

Equipment and Materials:

 Computer, MATLAB, and a pharmacokinetic data from a
reliable pharmacokinetic database.
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Methodology:

1. Find pharmacokinetic data from secondary databases. Drug
concentration vs. time data.

2. Clean the data and eliminate unnecessary parameters.

3. Use imputation for missing variables (NANS). If necessary.

4. Through MATLAB, make a code to read and make drug
concentration vs. time graphs by applying statistical techniques
and calculating the goodness of fit (trendline). These will be the
modules.

5. Validate the modules made with the parameters obtained and do
re-estimations If needed.

Coding (Visualize data):
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Analysis and Result (Cases 1, 2, and 9):

polynomial 2 model y= ax*+bx+c

Simulated Case
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Conclusion and Recommendations:

» Certain statistical technigues work better in specific data
behaviors, while others don’t.

* Imputation has proven to be effective In estimating missing
variables (NANS), but In some cases, It gives negative
variables, which Is not possible. New methods of estimation
and calculation should be explored.

Future Work:

* The Investigation is very broad. Narrowing the search to focus
on specific physiological compartments (ex. Absorption) would
be a good start. That way more considerations in physiological
knowledge and physicochemical processes are taken and could
lead to better modules developed.

* |Investigate which statistical technique benefit more In certain
behaviors and try to find relations between behaviors and
techniques.

* An additional pharmacokinetic database should be included.
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