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Arpussiinu vezikulas (AV) ir mazas ar membranu saistitas struktiiras, kuras izdala
jebkura Stina un kuras var tikt izmantotas ka markieri slimibu diagnostika. Tacu, AV
kermena Skidrumos ir atrodamas loti mazas koncentracijas. Lidz ar to v&l joprojam ir
nepiecieSama metode, kas ar maziem zudumiem tas lautu izdalit no medicina
lietotajiem paraugiem, kas parsniedz 1 ml. Papildus tam, AV mikrofluidika visbiezak
izmantotais materials polidimetilsiloksans (PDMS) lipofilo dalinu absorbcijas dél krasi
ietekmé AV izdaliSanas rezultatus.

Darba gaita tika izstradata metode augstas caurlaidspgjas PDMS nesaturoSas
mikrofluidikas iekartas AV atdaliSanai, kas izmantoja asimetriskas plismas lauka
plismas frakcionésanas metodi (APLPF) ar bifurkaciju liela tilpuma (>1 ml) paraugu
atdaliSanai. Optimalais plismas atrums tika noteikts pliismas atrumu testos no 50 Iidz
1000 pl/min, izmantojot AV izméra polistirola bumbinas. Koncepta pieradisanas
atdaliSanas testi tika veikti, izmantojot 10 donoru urina paraugus.

Apkopojot rezultatus no polistirola bumbinu un urina paraugu testiem, tika noteikts, ka
uz APLPF metodes principa balstita mikrofluidikas ierice spgj pec izméra atdalit AV
no liela tilpuma paraugiem, izmantojot nepartrauktu plismu.
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Extracellular vesicles (EVs) are small membrane-bound particles released by all cells
that can be used as a marker for diagnostics of various illnesses, for instance, cancer.
Since EVs found in biofluids are in low concentrations, a high recovery separation from
volumes exceeding 1 ml needed for medical uses remains a challenge. In addition,
polydimethylsiloxane (PDMS) which is the dominant material in EV microfluidics, has
shown to affect EV recovery rates due to lipophilic molecule absorption.

In this work, a novel high throughput PDMS-free microfluidic device for EV separation
was developed utilizing bifurcated asymmetric flow field flow fractionation (A4F) for
large sample (> 1 ml) separation. The optimal flow rate for separation experiments was
determined by a sweep of flow rates from 50 to 1000 pul/min using EV-sized polystyrene
beads. The proof-of-concept separation experiments were performed with urine
samples from 10 donors.

Based on the experimental results from polymer bead and urine samples, the bifurcated
AA4F based microfluidic device can separate EVs by size from large samples utilizing
continuous flow.

The financial support of LZP project 1zp-2019/1-0142 is greatly acknowledged.



