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Abstract

Surface tension driven blood flow in microfluidic applications for blood diagnostics, is a simple and
cost-effective approach, however, the flow and rheological characteristics of blood in such setups is not
well understood. The aim of this work is to characterize the blood flow in such applications and to
investigate the influence of erythrocyte deformability, aggregation and haematocrit, which dominate
the non-Newtonian nature of blood. For this purpose, normal and super-hydrophilic microchannels were
produced to accommodate the flow, and whole human blood, as well as erythrocyte suspensions were
produced to provide various states of erythrocyte deformability, aggregation and sample haematocrit.
The samples were imaged under flow, and their local and bulk velocity characteristics were assessed
using micro-Particle Image Velocimetry setups and tracking techniques. Standard methods were utilised
to assess the viscosity, aggregation and deformability of the samples, whereas image processing
methods were developed to characterize the microstructure of the samples in the microchannel. Fluid
mechanics and rheology theory was utilised to model the velocity and viscosity of the fluids. The results,
show a clear influence of the viscosity, however, a complex non-monotonic influence of the
aggregation, on the velocity in the microchannel affected by moderate to intense shearing conditions in
the channel.

H pon aipotog, n omoilo wbsiton 0md eXPAVELOKT TAGT GE ULIKPOPPOTKEC EPUPLOYES Y10, SLOLYVMOTIKODS
OKOTIOVG, EIVOL U0l OTAT] KOl OIKOVOUIKT TPOGEyYlon. 26TdG0, 1 pOT Kol 1 PEOAOYIO TOL GiOTOC O
TETOLEG KATAOTAGCELG OV EYovv katavonbei e1g PdBog. X10y0c avTig TG epyaciag etvatl o xapakTnpiopds
NG POTG TOL OUHLOTOG GE LKPOPPOTKEG EQUPLOYES TAONTIKNG POTG, KOt 1] SIEPEHVNOT TNG EMIOPAONS TNG
TOPOUUOPPOOTS, CLOCOUATMOONG KOl GCVYKEVIPMONG (OLILOTOKPITN) TOV EpLOPOKVTTAPWY, TOPAYOVTEG
ot omoiot emmpedlovv onuoavtikd tn un-Nevtoveww @von tov aipatog. o to okomd ovtd,
KOTOGKELAGTNKOAY OVOETEPOL KO VEP-VIPOPIAOL LIKPOUY®YOL, Ypnoiponomdnkay deiypato TANpovg
avBpomvov aipatog, kobmg Kot SwAvpata gpvbpokvtrdpmy, Yoo TV dnpovpyio  dSopoOpmV
KOTOGTACE®MY TOPAUOPPOOTG, CLOCOUATMOONSG epvbdpokvttdpwv kot aipatokpitn. Ta deiyporta
OTEKOVIOTNKOV VO POT KOl TO YOPOKTNPIOTIKE TNG TOMIKNG Kot UEOMG TOyVTNTOG EKTIUNONKa
YPNOUYLOTOIDVTOG TEYVIKEG —OMEIKOVIOTIKNG  TOYLUETPIOG KOU  TOPAKOAOVONONG COUATIOIOV.
XpnowomomOnikay tomiké uébodor yio v HETPMNON TOL 1EMOOVE, TNG GVOCOUATMOGNG Kol TNG
TOPOUOPPOCTC TV SEIYUATOV OiUaToS, Vi avamtiydnkay e€edikevuévol alyopdpol enelepyaciog
EIKOVOG Y10 TOV YOPOKTNPIOUO TNG MKPOSOUNG TMV OEYUATMOV GTOVE HIKPOAy®mYoLS. Pevotounyovikn
kot Oswpio Peoroyiog ypnoipomoOnkoy yio T HOVTEAOTOINGT] TNE T OTNTAS Kol TOL 1EDS0VE TV
pevot@v. Ta amoteAéopoto dsiyvouv pio capn enidopacn Tov 1EMO0VE, MOTOGO, UK TOADTAOKN UN
LOVOTOVIKY EMOPOOT TNG GLGCOUATOONG OTNY TaXDTNTA aipatog, M omoia emnpedletal amd TIC

GLVONKEG SLATUNOTG GTOVE AY®YOVGE.
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