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Abstract: Several experimental techniques were performed in the past years using in vitro environments, in an attempt to not only understand the blood flow
behaviour in microcirculation but also develop microfluidic devices as an alternative clinical methodology to detect blood diseases [1-4]. Hence, the

visualization and measurement of red blood cells (RBCs) flowing in a microfluidic device are important to provide not only essential information about
hydrodynamic characteristics of the blood but also vital information to diagnose the initial symptoms of diseases during clinical investigations [5]. For

instance, RBC rigidity has been correlated with myocardial infarction, diabetes mellitus, hypertension, and also other haematological disorders and diseases
that affect RBC deformation more directly, such as, hereditary spherocytosis, sickle cell anaemia and malaria [6, 7]. Regarding a better understanding of

the RBCs deformation and motion, we present in this paper a compilation of studies made in our research group, using several microfluidic devices with

different microchannel geometries and fabrication techniques (i.e., soft-lithography, xurography and hybrids) that focus in the shear and extensional flow

behaviour, either in healthy or chemically stiffed RBCs.

ACKNOWLEDGMENT
The authors acknowledge the financial support provided by 2007 Global COE Program “Global Nano-Biomedical Engineering Education and Research

Network”, Japan and grant-in-Aid for Science and Technology, PTDC/SAU-BEB/105650/2008, PTDC/EME-MFE/099109/2008, PTDC/SAU-

ENB/116929/2010, EXPL/EMS-SIS/2215/2013, scholarship SFRH/BD/91192/2012 and scholarship SFRH/BD/89077/2012 from FCT (Science and

Technology Foundation), COMPETE, QREN and European Union (FEDER). The authors are also very grateful to Dr. Mónica Oliveira (Strathclyde

University), Professor Takuji Ishikawa and Professor Takami Yamaguchi (Tohoku University) for their suggestions and support to this research work.
REFERENCES

[1] Rodrigues, R.O., et al. (2013) In: Perspectives in Fundamental and Applied Rheology, Rubio-Hernandez, F.J., et al. (Eds), p.407- 413, 2nd Edition

[2] Leble V.,et al. (2011), Biomicrofluidics, v.5, 044120

[3] Yaginuma, T., et al. (2013), Biomicrofluidics, v.7, 054110

[4] Pinho, D., et al. (2013), BioChip J, (accepted)
[5] Katsumoto, Y., et al. (2010) International Journal of Heat and Fluid Flow, v.31, p.985-995

[6] Faustino V., et al. (2013) In: R. Lima, T. Ishikawa, Y. Imai & M. S. N. Oliveira (Eds), Visualization and simulations of complex flows in biomedical

engineering, Springer (in press)
[7] Tong, X. and Caldwell, K.D. (1995) J. Chromatography B., v.674, p.39-47

For technical inquiries, click here to contact OASIS Helpdesk or call 217-398-1792.

javascript:window.print()
http://ctt-inc.collaboratenow.com/_layouts/oasistechsupport/oasistechsupport.aspx?meetingid=wcb2014&site=ProgramPlanner

