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Abstract:

Blood cell counting is related to the diagnosis and therapy of a various diseases, from infections
to blood disorders and cancer treatment. However, the time consuming procedures and the
increased cost of standard medical equipment act as serious obstacles in the early screening of a
disease. To meet this challenge, there is an emerging trend towards a patient-centered healthcare,
that provides medical examination, diagnosis and treatment management, at the point of care.
Profiting from the recent advances in the field of Micro-ElectroMechanical systems (MEMYS),
micro-optics and micro-fluidics, the present thesis attempts to present a novel platform technology
for blood cell identification and counting at the point of care. A portable optical imaging scanner
has been developed, consisting of 3 novel components: (1) A microfabricated lens array that
enables extended field of view sample imaging with single cell resolution. The lens array combined
with a light source enables imaging in trans-illumination mode. (2) A novel design, integrating a
micro-LED array and a mini-lens array on the same silicon chip, was additionally developed for
imaging sample in epi-illumination mode. (3) A microfluidic chip that performs specific cell
capturing from undiluted, whole blood samples. The developed system constitutes a platform
technology; it is applicable to a wide range of diseases and blood disorders. The conducted
research proves the feasibility of single cell identification and counting in full compliance with the
requirements for point-of-care devices: they need to be affordable, easy-to-use, battery operated
and delivered unconditionally to all.

H ovveyng mapakorlovOnomn g cuykEvipmong TV KUTTOPIKOV TANOUGU®OV 6TO aipo GUVOEETIL
GppnNKTO PE TN SLAYVMOT Kol TNV TPOGAPUOYN NG Bepaneiag oe evpy @dopa acbevelmv, and
AOWMEELG TOL OVOCOTOUTIKOV, YPOVIEG TAONGEIS TOL CUIATOC MG KO EMUTAOKEG KOTA TN Ay
avTikopKvikng Bepaneioc. 261000, 01 YpovoPopec dladiKacieg avdAlvons Tov OiHTog Kot TO
avENEVO KOGTOG TOL 10 TPIKOV EOTAGLOV AmOTEAOVV GoPapt) TPOYOTEIN GTN £yKalpT O1dyvewon



wag vooov. Ipdopata, avadeiydnke pio tédon d6uNoNS g WTpikng mepiBaiyng mov Bétel mg
emikevtpo tov acbevn], otoyeboviog oty OeSoymyn TpIK®V EETACEMV Kol TNV €5Y®YN
dyvaoong «rapd tn kKAivn», ot 6to onueio mepiBoaiyng tov acbevovg. Erweeiovpevn amd v
AVATTUEN TOV UIKPO-NAEKTPOUNYAVOAOYIKAOV GUCTNUAT®V, TNG HKPO-OTTIKNG KOl TNG WIKPO-
PEVGTOVIKNG, M TOPOVGA EPYOGIN GTOYEVEL OTNV AVATTLEN VOGS POPNTOV UIKPO-GUGTNHLOTOG, Y10
™V omeKOVIoN SeyUdTOV aipoToc. Xuykekpuuéva, tpoteivovtat: (1) pia cuototyio piKpo-Qokdv
OV EMTPEMEL VYNANG AVAAVOTG OTEIKOVIOT] EKTETAUEVOV OELYHATMV, E JIEPYOUEVO POTICUO (2)
pio Tp®TOTLRN GYESIOGT TOV EVOOUATMVEL TO. GTOLXEID OTTIKNG JEYEPOTNG TOL OEIYIATOG KoL
OLALOYNG QMTOC oTO 1010 TOWM, Yo OMEKOVION OVOKAMUEVOL QOTIoHOD Kot (3) éva
LIKPOPEVGTOVIKO TOIT Y10 OMOUOVAOGT CUYKEKPLUEVOV KLTTOPIKOV TANOLGU®V, pe ovénuévn
AmO000N OEGLEVCTG KLTTAP®V, AId U ApUt®UEVO, un eneéepyacpévo aipa. To cvotnpa amotelel
Tervoloyia Baonc, vd TV évvola OTL JVLVATOL VO EPOPLOCTEL GE VPV PAGHO 0GOEVEIDV Kot
dTopoy®V TOL aipatog Kot v aglomomBel wg PETPNTAG QUOTOS YEVIKOD GKOTOV, «Iopd T
KAv, Ovtag oe AP SLUUOpEmon e TG arortioels Tov Tlaykodspov Opyaviopod Yyeiog
OYETIKA LE TIG KOT' OTKOV 10TPIKEC GUOKEVEG: TO YoUNAO KOGTOG, TNV EVYPNOTIC, TNV ATOVLGia
e€MTEPIKNG TPOPOJOGIaG 1 £pYASTNPLOKOD €EOTAIGHOD Kot TH SLUVATOHTNTO VL TOPEYOVTOL (VED
Opwv 6€ OLOVG.



