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Dirofilariasis

We present the use of a simple :

microfluidic technigue to detect living e i - eI —_
parasites from veterinarian blood using Rty R O ) / oo .smmm\
a monolithic  polydimethylsiloxane k'S L e,
(PDMS) structure. Several intravenous y = Laisnss
parasitosis can be observed by this — - AN I l
developed microcapillary system such E -

as dirofilariasis or Lyme disease.

A special flow-through separator ; I ; . - : i
Z e Fig. 1 Average annual prediction of Dirofilaria generations obtained by Linear Malpighian tubules. \_
structure has been implemented within iiging interpolation 1]

this microfluidic device, which contains > e A
a cylindrical Active Zone, where the i ) A matomisdls %E:z‘::m“
microfilariae or other few micron-size - 3 Fig. 3 Life cycle of Diroflaria repens

parasitic infections remain trapped. £
The center region s pattially
surrounded by rectangular  cross-
section shaped microcapillaries. The
developed test can be optimized for a
specific nematode or parasite by
adjusting the capillary width.

The following diagnostic methods have been
developed to register the existence of intravenous
nematodes or to determine its volumetric population:
fresh blood smear, modified Knott test, filter test,
histochemical stain based test, enzyme-linked
immunosorbent Assay (ELISA), immuno-
chromatographic  tests, antibody tests and

Fig. 2 Evidence of antigen to Dirofilar imimitis in dogs By eaiinty; grotiped polymerase chain reaction (PCR) based methods.
according to percent positive tests. [2]
—

Principles of operation s Pressure drop
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The pressure drop is a critical
physical parameter of a filter
structure. [ the pressure is
significant the trapped flexible
particles can be squeezed
through small capillaries while
Fig. 4 Geometric description. The angle o s Ihe descriptor of structural repetition of the microcapiiiarles, r is L.ismg o Pigs= o the
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increases the opressure drop s
within the deviee. Cul of Hieonile Flo. B Presaure difference between inlet and ottlel 85 a funciion of
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Pressur

Pressure and velocity profiles have
been calculated to predict the
pressure drop to secure the
efficiency of the developed device.
We have successiully shown how
intravenous nematodes can be
detected using the developed flow-
thought nematode filter. 48
different microfluidic devices have

been designed, fabricated and
Q) d D).

Bl R s e e tested to uncover dirofilariasis from

thinnest capilary system (x = 1 491, where pressure drop is 7190 fa B) Vel profila (o = 3.4 where veterinarian blood sam pl es. 2
U = 0.042 m/s. C) Pressure profile inside the thickest capiliary system (a = 8% where pressure drop is Fig. 7. Aresult of veterinarian measurement using the developed flow-
2878 Po. D) Velocity profile fo = H) where v, = 00882 m/s thought nematode filter .
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KI1 A fig. 5 az 3D modell
eredménye? azokat
esetleg lehetne 3Ds
modellbdl abrazolni,

dontve? streamline?
Krist6f lvan, 5/20/2013

K12 Fig. 6 abrat UJRA,
"8,00E+04" nem jo
tengelyfelirat!!! (esetleg
legyen [kPa] a
mértékegység, akkor 80
ig megy a tengely,
legyen egy cutoff, ami a
biztonsagos értéket adja
meg PDMS eszkdzoknél,
mondjuk 50 kPa???
viszintes piros vonal?
Krist6f lvan, 5/20/2013



