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Introduction: A microfluidic device such as Kima Pump and Vena8 biochip is able to realize functions that are not easily imaginable
in conventional biological analysis, such as highly parallel, sophisticated highthroughput analysis and singlecell analysis in a well

defined manner [1].
Cancer cell tracking within the microfluidic model will be achieved by grafting fluorescent label probe Fluorescein5(6)isothiocyanate
(FITC) to dendrimer nanoparticles allowing cell visualization by immunofluorescent staining followed by fluorescence microscopy. In
this study, synthesis and physicochemical characterization of Carboxymethylchitosan/poly(amidoamine) dendrimer nanoparticles

(CMCht/PAMAM NP’s) were performed[2].  Several cancer cell lines such as a HeLA (cervical carcinoma cell line), HTTC116 (Colon
Carcinoma) and Glioblastome cell line (GBM) were exposed to different concentrations of CMCht/PAMAM dendrimer nanoparticles
over a period of 7d. After finding the adequate NP concentration, the internalization efficiency was tested, as well as cellular
trafficking, in static and dynamic conditions (Kima Pump bioreactor).
Experimental Methods: CMCht/PAMAM NP’s were synthetized and labelled with fluorescein isothiocyanate (FITC) according to

Oliveira et al.[3]

To access internalization efficiency, semiautomated microfluidic platform, Vena8 Endothelial+ biochips (Cellix®, Dublin, Ireland)
was used to mimic physiological flow conditions. Biochips were coated using a standard pipette tip and ~12 µL of fibronectin (Sigma,
Germany) into each microchannel and placed at 4ºC for overnight coating, followed by cell seeding. A solution of FITC
CMCht/PAMAM NP’s at a concentration of 0.4 mg.mL1 was prepared in a complete culture medium and then transferred to Kima
Pump. Perfusion was performed for 24 hrs and 48 hrs at a flow rate of 2 µL/min for 2 min. (Period I) followed by 20 min of pause
(Period II).
Results and Discussion: CMCht/PAMAM NP’s were successfully synthetized as shown by H1NMR analyses. Moreover, they
exhibited good physicochemical properties, with a consistent nanospherelike shape and a diameter of ~30 nm, as shown by TEM,
DLS and AFM analysis. Fluorescentprobe labelled CMCht/PAMAM NP’s were found to be internalized with high efficiency by all cell
types, either in conventional static conditions and when seeded and grown in a biochip under perfusion with Kima Pump. It was
found that the best flow rate was 2 µL/min (Period I), followed by a pause of 20 min. (Period II). Kima Pump bioreactor permits
reaching cell confluence in dynamic conditions in just 3 hours and allows the assay to start promptly consisting in a faster way to
perform assays with lower consumption of reagents and materials.

Conclusion: CMCht/PAMAM NP’s were successfully synthetized. Fluorescent probe labelled nanoparticles were found to be
internalized with high efficiency in several cancer cell lines, either in conventional static conditions and when seeded and grown in a
biochip under perfusion with Kima Pump. It is our particular interest to engineer the CMCht/PAMAM NPs for applications in the
intracellular controlled delivery of biological agents, cell tracking and differentiation, together with the optimization of the bioreactor
and biochips to create new models of disease. 
The future of this work is to develop a microfluidic chipbased 3D cell culture system for cancer research, using several cancer cell
types and different biomaterials as 3D ECM.
Portuguese Foundation for Science and Technology (FCT) through the project PEstC/SAU/LA0026/201.
References:
[1] Xiong B. et al., Adv. Mater. 26:552532, 2014
[2] Oliveira JM. et al., Prog. Polym. Sci. 35:116394, 2010
[3] Oliveira JM. et al.; Adv. Funct. Mater. 18:184053, 2008

Keywords: Extracellular Matrix, biomaterial, nanoparticle, 3D scaffold Conference: 10th World Biomaterials Congress, Montréal, Canada, 17 May ‐ 22 May, 2016.

About Submit Journals Research Topics

Search for articles, people, events and more. Login Register

EVENT ABSTRACT Back to Event

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Universidade do Minho: RepositoriUM

https://core.ac.uk/display/55641803?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.frontiersin.org/Community/WhosWhoActivity.aspx?sname=&UID=0
http://www.frontiersin.org/Community/WhosWhoActivity.aspx?sname=&UID=0
http://www.frontiersin.org/people/RuiReis/96115
http://www.frontiersin.org/people/JoaquimOliveira/231614
http://wbc2016.frontiersin.org/1170/WBC.png
http://www.frontiersin.org/AboutFrontiers.aspx
http://www.frontiersin.org/Submission/SubmissionInfo.aspx
http://journal.frontiersin.org/researchtopic
http://www.frontiersin.org/
https://www.frontiersin.org/Registration/Register.aspx
javascript:__doPostBack('ctl00$ctl00$MainContentPlaceHolder$ContentAreaMainContent$lnkBackToEvent','')


30/03/2016 Frontiers | Investigation of Dendrimerbased nanoparticles cellular uptake and cell tracking in a semiautomated microfluidic platform

http://www.frontiersin.org/10.3389/conf.FBIOE.2016.01.02034/event_abstract 2/2

Presentation Type: Poster Topic: Cell‐targeting biomaterials in theranostic delivery

Citation: Carvalho M, Maia FR, Reis RL and Oliveira JM (2016). Investigation of Dendrimer‐based nanoparticles cellular uptake and cell tracking in a semi‐automated
microfluidic platform. Front. Bioeng. Biotechnol. Conference Abstract: 10th World Biomaterials Congress. doi: 10.3389/conf.FBIOE.2016.01.02034

Received: 27 Mar 2016; Published Online: 30 Mar 2016.

* Correspondence: 
Dr. Mariana Carvalho, University of Minho, 3B’s Research Group ‐ Biomaterials, Biodegradables and Biomimetics, Guimarães, Portugal, Email1
Dr. Rui L Reis, University of Minho, 3B’s Research Group ‐ Biomaterials, Biodegradables and Biomimetics, Guimarães, Portugal, rgreis@dep.uminho.pt
Dr. Joaquim M Oliveira, University of Minho, 3B’s Research Group ‐ Biomaterials, Biodegradables and Biomimetics, Guimarães, Portugal, miguel.oliveira@dep.uminho.pt

© 2007 ‐ 2016 Frontiers Media S.A. All Rights Reserved


