Carboplatin Pharmacokinetic and Pharmacodynamic Mathematical
Model for FUS-BBB Disruption in the Brain Tumour Microenvironment

Bush A. J.2, Guo Y.?, Arvanitis C. D.P¢

9 Department of Engineering Science, University of Oxford, Oxford, U.K.
b Woodruff School of Mechanical Engineering, Georgia Institute of Technology, Atlanta, Georgia, U.S.A.
¢ Wallace H. Coulter Department of Biomedical Engineering, Georgia Institute of Technology, Atlanta Georgia, U.S.A.

GeorgiansiiuieE
\| ot Techmnologyy

INTRODUCTION to disrupt the BBB, increasing drug
delivery to the TME.

« Glioblastoma Multiforme (GBM) is a

highly invasive form of glioma with * Previous studies [1] using Doxorubicin
extremely poor prognosis and a median ~ (943.52 g/mol) and T-DM1 (148.5
survival time of 14.6 months. kg/mol) have shown the efficacy of this

method [1]. Phase Il Clinical Trials for
* The Blood-Brain Barrier (BBB) is a major FUS-BBB Disruption using Carboplatin

COMPUTATION

e« COMSOL v5.3a used as

computational engine & MATLAB
2018a used for data analyses.

« Boundary conditions introduced

based on experimentally-verified
previous work by Arvanitis et al [1].

FLUID MECHANICAL & DRUG
TRANSPORT PHYSICS

« Coupled physical equations through the vasculature
(pipe model) and interstitium (porous media flow).

« Carboplatin transport parameters used to set
boundary conditions within model.
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[ABOVE] Order of magnitude study for parameters sensitive
to FUS-BBB disruption. Data taken from ABGDEZ medians
at t = 1800s.

normalisation using VEGF-2 may
prove an effective method for
improving carboplatin uptake in the
brain TME.

radiotherapy for the treatment of brain tumors."

[3] Pardridge, William M. "Drug transport across
the blood—-brain barrier." Journal of cerebral blood

delivery of carboplatin in combination with University of Oxford.

obstacle to large chemotherapeutics (371.249 g/mol) are in preparation.
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EXPERIMENTAL PROCEDURE « Carboplatin CTRL parameters obtained from experimental data (literature). Data for FUS-
) ) — . _ . BBB disruption conditions obtained via ratios for Doxorubicin parameters [1].
« Two phase computational study: 1) Stationary initialisation of TME physics with velocity _ _ _ _ | | _
and pressure fields. 2) Time-dependent study for drug transport, PK (cellular * Continuous IV infusion of carboplatin at 2.0 pg/pL at 0.33 pL/min for 30 minutes in
uptake/release) and cytotoxicity concurrent with carboplatin IV up to t = 1800s. accordance with F98 cell line dosages [2]. Molar inlet (d =7.34 pm) flux of 2.20 mol/m?s.
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