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Characterization of Native Red Blood Cell Morphology by Scanning Flow Cytometry K.A. Semyanov1, P.A. Tarasov1, M.A. Yurkin2,1, A.G. Hoekstra2, V.P. Maltsev1 1 Institute of Chemical Kinetics and Combustion, Novosibirsk, Russia 2 University of Amsterdam, Amsterdam, The Netherlands [email protected] We study the capabilities of the Scanning Flow Cytometer (SFC) [1] to determine the geometry and hemoglobin concentration of native Red Blood Cells (RBC). Our previous work in this direction was limited to a single shape model and fixed hemoglobin concentration [2]. Here we remove these limitations. Generalizing different known models for the bi-concave shape of the red blood cell we propose a new model based on 4 parameters: diameter, maximum and minimum thickness and diameter at maximum thickness. Other geometrical parameters, such as volume and sphericity index, can be derived from these four. The SFC measures angle resolved Light Scattering Patterns (LSP) of individual particles [1]. We computed LSPs of RBC over a range of geometrical parameters, hemoglobin concentration (i.e. refractive index) and orientation in the flow of SFC, using our Discrete Dipole Approximation code [3]. In total 40 000 LSPs were computed. We measured some 3 000 LSPs of RBC from a single blood sample with the SFC. Each measured LSP was compared to each theoretical LSP from the database, and a root mean square difference was obtained. We assumed that the best theoretical fit best characterizes the RBC. The volume, hemoglobin concentration, and sphericity index thus obtained correspond to literature data. However, the distributions over these parameters are wider than found in the literature. To explain this fact we have theoretically analyzed the errors of the characterization method and showed that they significantly increase with radius of the flow in SFC. Possibilities to reduce flow radius are discussed. __________________________________________________________________________________ [1] V.P. Maltsev and K.A. Semyanov. Characterisation of Bio-Particles from Light Scattering (Inverse and Ill-Posed Problems Series, VSP, Utrecht, 2004). [2] M.A. Yurkin, K.A. Semyanov, P.A. Tarasov, A.V. Chernyshev, A.G. Hoekstra, and V.P. Maltsev. Experimental and theoretical study of light scattering by individual mature red blood cells with scanning flow cytometry and discrete dipole approximation, Appl. Opt. 44, 5249-5256 (2005). [3] M.A. Yurkin, V.P. Maltsev, A.G. Hoekstra. Capabilities of discrete dipole approximation for simulation of light scattering for particles much larger than the wavelength. J Quan.t Spectros. Radiat. Transf. (accepted).
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We study the capabilities of the Scanning Flow Cytometer (SFC) [1] to determine the geometry and hemoglobin concentration of native Red Blood Cells (RBC). 






 Download PDF 



















 131KB Sizes
 0 Downloads
 204 Views








 Report























Recommend Documents







[image: alt]





14th International Conference on Sensors, Circuits and ... - i RENALA 

and modeling. â€¢ Sensor interfaces and measuring systems. â€¢ Custom and semiJcustom circuits. â€¢ Analog circuit design. â€¢ LowJvoltage, lowJpower VLSI design.














[image: alt]





14th International Conference on Sensors, Circuits and ... - i RENALA 

M. Benbrahim (MO) , M. N. Kabbaj (MO), K. M. Al-Aubidy (JO). The International Conference on Sensors, Circuits and Instrumentation. Systems (SCI) is a forum ...














[image: alt]





The 14th World Conference on Earthquake Engineering 

Hazard Analysis, the Seismic Vulnerability Analysis and the Damage Functions ..... -4. 10. -3. 10. -2. Damage Grade k. E x ce eda n c e ra te of th e D a m a ge G.














[image: alt]





XIVth European Conference on Developmental ... 

Aug 17, 2009 - well as resources in the form of social support systems to prevent .... the great need for agreement on a best practice method or â€œgold standardâ€�.














[image: alt]





CONFERENCE Late Romanasque Sculpture in European Cathedrals ... 

CONFERENCE Late Romanasque Sculpture in European Cathedrals-1.pdf. CONFERENCE Late Romanasque Sculpture in European Cathedrals-1.pdf. Open.














[image: alt]





IEAS Conference on Contemporary European and ... 

Apr 10, 2010 - Te-Hsing Shan (å–®å¾·èˆˆ). (Director, Institute of European and American Studies,. Academia Sinica, Taiwan). 09:40-10:40. Keynote Address. U.S. Fertility in 2050: Speculative Remarks. Lawrence L. Wu. (Professor of Sociology, New York U














[image: alt]





European Conference on Computational Fluid ... 

G aussian d istri b ute d uncertain input parameters . I t employs H ermite polynomials in the conte x t o f a G aler k in stochastic finite element approach . A n e x ...














[image: alt]





European Conference on Computational Fluid ... 

Delft University of Technology, Faculty of Aerospace Engineering. Kluyverweg 1, 2629 HS .... pro b lem in a t w o -d imensional channel fl o w. T he paper is organi z e d ...... P Ð¹ F s, Â· . S ci . C omput . , Pu b lishe d online : Ð¹ ecem b er 200














[image: alt]





Brownian aggregation rate of colloid particles with ... 

y = C0/C âˆ’ 1,27 since they are linear in time for the partic- ular case of a .... dantseva, V. P. Maltsev, and A. V. Chernyshev, Colloids Surf., B 32, 245. (2003). 5E.














[image: alt]





Brownian aggregation rate of colloid particles with ... 

Aug 13, 2014 - fore to derive an analytical solution, which give a simple way of calculating the rate ... perimental data, as well as for the theoretical simulation of.














[image: alt]





The 24th Conference of the Magnetism and Magnetic ... 

Jun 12, 2012 - typeface such as Times New Roman. The type sizes used in this instructional sheet are shown in Table I. Follow these type sizes as closely as ...














[image: alt]





The 24th Conference of the Magnetism and Magnetic ... 

Jun 12, 2012 - Abstract: The present sample contains information on the preparation of papers for the. 24th Conference on Magnetism and Magnetic.














[image: alt]





the european union and the 'european dimension' in ... 

Apr 18, 2008 - European Commission and Parliament to add a 'European dimension' ..... priorities figured the adoption of curricular themes that portrayed "the.














[image: alt]





Roles-of-preoxidation-Cu2O-particles-and-interface-pores-on-the ... 

... of alumina by liquid copper. The noteworthy point in Fig. 3a. and 3b is the rising and falling rate of peel strength versus the. oxide layer thickness. It shows that ...














[image: alt]





basic components of the interface - GitHub 

Each tab is a separate coding challenge. Write code in the editor to solve the challenge and hit Submit Answer. If your code is correct, you will progress to the ...














[image: alt]





The European regulatory system for medicines and the European 

the EU have access to high-quality, effective and safe medicines. The centralised ... Pharmaceutical companies submit a single authorisation application to EMA. .... guide the development programmes of all medicine developers who wish to ...














[image: alt]





Emulsions stabilised by food colloid particles: Role of ... 

Mar 23, 2007 - decaneâ€“water interface with the gel trapping technique. The visible part of these partially immersed particles has been in contact with the ...














[image: alt]





2011_J_i_Effect of Fiber Shape and Morphology on the Interface ... 

Page 1 of 10. Effect of fiber shape and morphology on interfacial bond and cracking behaviors. of sisal fiber cement based composites. FlÃ¡vio de Andrade Silva a. , Barzin Mobasher c,â‡‘. , Chote Soranakom b. , Romildo Dias Toledo Filho a. a Civil En


























×
Report 14th Conference of the European Colloid and Interface ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















