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e Nanoparticles conjugated with cancer cell specific antibodies are being » PK/PD modeling: dose regimen optimization.

developed in order to improve drug delivery to the tumor and to spare » Development of a computational model describing the transport of
healthy tissues. These nanoparticles are called antibody-nanoconjugates nanoparticles in tumors: ANC design.

(ANCs).
e The goal of this project is to develop mathematical and numerical tools to
. . . e e METHODS
optimize the design of ANCs and to improve their biodistribution.

e Characterization of the biochemical behaviour of
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EXPERIMENTAL BACKGROUND the nanoparticles: in vitro data fit to the Hill R+yC = Rye— B
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function and IC50 determination.
CANCER CELL LINES
We consider breast cancer cell lines, with different levels of expression of e Individual tumor growth prediction and treatment response: nonlinear
the Her2 receptor. mixed effects modeling and bayesian inference of in vivo data.
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e ANC: liposomes with Targetingligand b g QAL Y e Spatial computational model of nanoparticles transport in tumor tissue.
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e In vitro: cell viability (2D assay). Maldi imaging of drug + Spatial distribution of ANC
] ] ] ] ] ] ] ] ] penetration concentration
e In vivo: tumor growth kinetics, biodistribution of liposomes (caliper, N - Cytotoxicity \- /
. . ot
fluorescence and bioluminescence data). \ S PRSI
e Ex vivo: drug penetration in the tumor tissue (MALDI imaging), vessels ‘ f;cti+V.(v6iul._pv¢i)+h(ci,Cv,pi)zo
density in the tumor.

PRELIMINARY RESULTS

IN VITRO DATA ANALYSIS o — e o QUALITATIVE RESULTS OF THE SPATIAL MATHEMATICAL MODEL OF
NANOPARTICLES TRANSPORT IN TUMOR TISSUE
e Classical Hill model described g . . .
= e Determinants of drug transport in tumor tissue: vascular transport,
well the effect of the ) ICs0 =9.53 M . .
. N transvascular transport, interstitial transport, cellular uptake and
nanoparticles on cell culture. _ metabolism [3]
e« ANC had equal or higher '
efficacy than free drugs 2 . . -
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Nonlinear mixed effects modelling on the Gompertz Results on the test set (33 individuals, data fit on the
model with the training set (33 individuals): prediction last 3 tumor growth points). The Gompertz model with t = 6h t=12h t = 48h
distribution. Data relative to MDA-MB-231. a priori information has higher prediction power. Simulation of drug concentration in the interstitium at three different times with continuous injection.
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Backward prediction of the initiation time of an individual of the test set without a priori (left) and with a priori (right) )
using the Gompertz model. Data relative to MDA-MB-231. expe rimental data. Nanoparticles distribution in the tumor tissue (MALDI image).
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