N

N

A new FCM based method to quantify surface monoclonal
antibody as targeting agent with nanoparticles: application
on a docetaxel-trastuzumab immunoliposome
Anne Rodallec, Corentin Franco, Stéphane Robert, Guillaume Sicard, Fanny
Bouquet, Ariel Savina, Bruno Lacarelle, Joseph Ciccolini, Philippe Poncelet,

Raphaélle Fanciullino

» To cite this version:

Anne Rodallec, Corentin Franco, Stéphane Robert, Guillaume Sicard, Fanny Bouquet, et al.. A new FCM
based method to quantify surface monoclonal antibody as targeting agent with nanoparticles: application on
a docetaxel-trastuzumab immunoliposome. Liposome Research Day, 2019, Sapporo, Japan. <hal-04727195)

HAL Id: hal-04727195
https://hal.science/hal-04727195v1

Submitted on 10 Oct 2024

HAL is a multi-disciplinary open access archive L’archive ouverte pluridisciplinaire HAL, est des-
for the deposit and dissemination of scientific re- tinée au dépoét et a la diffusion de documents scien-
search documents, whether they are published or not. tifiques de niveau recherche, publiés ou non, émanant
The documents may come from teaching and research  des établissements d’enseignement et de recherche
institutions in France or abroad, or from public or pri- francais ou étrangers, des laboratoires publics ou
vate research centers. privés.

Au‘to'flizﬁtion
HAL Authorization


https://hal.science/hal-04727195v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

Aix+Marseile CRCM Institut Roche

Umvers:te . S

Centre de Recherche
en Cancérologie de Marseille

SIS _ _ _ _ _ o o LALISIJE
& A. Rodallect, C. Franco?, S. Robert3, G. Sicard?, S. Giacometti!, F. Bouquet#, A. Savina?, B. Lacarelle!, J. Ciccolinit, P. Poncelet?, R. Fanciullinol
..'é,". .‘":o 1: SMARTc Unit, CRCM, Inserm UMR1068, CNRS UMR7258, Aix-Marseille University, France 2: Biocytex, Marseille, France 3: C2VN, AMUTICYT, INSERM, INRA, Aix-Marseille University, France 4: Institut Roche, France

ar®
BACKGROUND

Improving drug delivery in oncology, developing targeted nanoparticles loaded with cytotoxics is a rising strategy in oncology. Antibodies are the most commonly used targeting agents. However,
determination of their optimal density on nanoparticles surface remains an open question, mainly due to the difficulties in measuring accurately the actual level of coating. We have developed a
stealth immunoliposome encapsulating docetaxel and harboring anti-Her2 trastuzumab. To better prototyping the nanoparticles, we have developed a method for the absolute quantitation of

trastuzumab, so as to compare the in vitro performance of the immunoliposomes in terms of efficacy in breast cancer depending on the final number of antibodies.

MATERIAL & METHODS RESULTS

Biopharmaceutical development: Biopharmaceutical development:

Three synthesis steps Size (nm)*  Docetaxel encapsulation rate (%)* Stability*

140 + 3 > 90 Size: ok; Docetaxel leakage: 18 % weekly
*Similar data were found for all formulations (n>3)
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DISCUSSION

We developed a new fully calibrated assay based on flow cytometry of submicron particles that can accurately quantify the number of coated antibodies on single nanoparticles. This single
particle analysis quantitative approach was used for quality control of different immunoliposomes batches targeting HER2+ breast cancer cells, thus allowing to determine precisely the optimal
engraftment rate when prototyping candidates.

While comparative in vitro 2D studies were not conclusive, 3D models demonstrated higher efficacy of our immunoliposomes when compared to free trastuzumab docetaxel used in combo.

Moreover, higher density of targeting agent on nanoparticles was not a prerequisite for maximal anti-tumor effect.

PERSPECTIVES

This original method should help us to further determine optimal characteristics of immunoliposomes so as to rationalize early development steps with 3d generation nanoparticles.
Extensive pharmacometrics (i.e., PB-PK modeling) will be used to analyze experimental data so as to define the optimal trastuzumab density engraftment depending on tumor model and
Her2 expression.

Lyophilization studies will be performed to improve the stability of the nanoparticle so as to facilitate shifting towards in vivo studies.
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