Kinetics of Proteins in the Blood Brain Barrier
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Introduction: The delivery of chemotherapy
Into the central nervous system remains a
challenge. Here, | look at the environment of
the blood brain barrier, in particular transport
proteins. Then, | create a COMSOL model to
describe and predict behavior at the blood-
brain barrier (BBB) with respect to one
pharmaceutical agent.
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Figure 1. CNS Transport Schematic [3]

Computational Methods: | created a model
of concentration of pharmaceutical across
the BBB. | used experimentally determined
partition coefficients (K,) and diffusivity. |
used K, to create a linear model of flux
across the membrane.

K, = Glfinal/C2final
Inward Flux to C1 = Constant * (C1 - K;*C2) (mol/m? * )

Below Is a table of Kp values.

Variable Erlotinib | Flavopiridol
Wild-type 1.00 1.00
Bcrp knockout 1.29 1.27
P-gy knockout 2.95 3.49
Double Knockout 3.52 14.2

Table 1. K values for Erlotonib and Flavopiridol [1]

Results: A computer-aided design
(CAD) can be used to better study the
concentration gradient. CAD can more
accurately predict and describe the
gradient, with respect to table-based
data.
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Figure 2. Wild type, t=0 Figure 3. Wild type, t=1
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Figure 4. Knock-out, t=0 Figure 5. Knock-out, t=1

Conclusions: COMSOL or CAD models
can be used to study transport kinetics.
They may more effectively communicate
data. Also, they may be used to further
Interpret data.
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