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CONTEXT APPROACH
Iqentifyipg and characterizing Extracellular vesicle.s (EVs) in biofluids could lead to unprecedented We propose to couple a microfluidic device (LOC) enabling to separate particles from a complex sample to a device
diagnosis/prognosis assays for a wide set of pathologies. allowing the capture of particles on specific spots and their analysis.

Owg to their complexity in _size, origin, me_mbrane m_arkers-, there. s currently no ideal t_echnology These methods allow obtaining important information on a chip about nanoscale vesicles in terms of size, membrane
available yet to sort, to quantify and characterize cell-derived microvesicles, and fully relate their structure markers expression, and structure-function properties.

and functions which have high potential in clinical diagnostics and early treatment of life threatening %

diseases such as cancer, cardio vascular diseases.... -
SEPARATION PRINCIPLE: HYDRODYNAMIC FILTRATION \/ _

Exclusion of large particle from the streamlines located close to a wall

Lab-on-chip for EVs size-based EVs characterization (AFM

At the channel crossing, a particle flowing next to the Main channel Sample Chip EVs capture

q - separation imaging, mass spectrometry)
S e\.Na : | Sample R "No filtered"
e radius < R. = flow in lateral channel mplter—,> CI ° = = e
radius > R, = stay in the main channel " CHARACTERIZATION AND VALIDATION OF LAB ON CHIP
Advantages and drawbacks: °| Lateral R OINP40 0 PR INP 480
v’ Passive method <> compatible with various applications channel S
v Robustness ¢ less prone to clogging than filter-based geometries ~ s 00E, = Blood sample: Malassez
v Reliability <> independent of flow and pressure drop fjjﬁi ; g 2 cells characterization
" Filtered"’ Z i §1j§2§123‘ =» Same filtration rate in
LAB ON CHIP: DESIGN AND MANUFACTURING EVs S biological fluid
Choosing the appropriate dimensions of the Flow rate S, ey
channels, we designed and fabricated chips (ML/s) ot
enabling the separation of vesicles at tunable cut- 10 10 0.12 to 7.59 0.035 %0 100 I o o Gom T
Off (1 50 - 900 nm) , : , : — Sample NP920 gFiltered NP920 NP 920 . . . - .
Comparison between size distribution Iniected
Fabrication process: successive lamination and photolithography i and concentration in injected NPs Sémple
Dry Film: manufacturable | PRLILLILLLLLL * Slample T(:I?ggé b!uhe) anhd _fllteﬁeﬂ_l (dark  (phlood)
pLoc;ess beIIarplinating dry . ‘) [y ————— i blue) by with synthetic solutions Sample
otosensible films T e ilterod”
p. L OW CO St 1. Lamination (2.5 bars/100°C) 2. Irradiation and bake 3. Development :§ 5:00E+06_ NPS NP 140 NP 480 NP 920 ﬁltered
» Compatible with micro- .) iiiiiuliuiii S socos Recovery rate | 100% | 100% -
nanotechnologies o,
. Biocompatible e Bl | i = |Fitationrate | - | - | 961098%
P 4. Lamination (65°C/ 2 bars) 5. Irradiation and bake 6. Development Particle Diameter (nm)
: REFERENCES
Samples preparations R CONCLUSION Yamada, M., & Seki, M. (2005). Hydrodynamic filtration for
» Development of NP 140 / NP 480 / NP 920 calibrators: M Uncrosslinked Df-1050 . . on-chip particle concentration and classification
Biofunctionalization by proteins(OVA, CAS) P FeciRied R0 * Proof-on-concept : NP 140 and 480 were filtered while NP 920 were || utilizing microfiuidics. Lab on a Chip, 5(11), 1233-1239.
. Approx. 3500 CAS / NP 140 and 17000 OVA / NP 480 flnd in the unfiltered Sample_ Fougt, M., et al. "Filjter-less submicron hydrodynamic size
» Selective trapping verification by anti-CAS and anti-OVA * Recovery conditions: 35 puL sample filtered in 30 minutes. ch:)rtlps%n L?{b gtnaall ?Egp 106(’);(?:])1'?'2 7e2|0r-n7'§?c;channel ab 6
. . . : u R, . W- ultilev | n
Sl NPs in PBS-Tween |[NPs]=1.108 With NPs in PBS- ween2§) and N|?S |n.blood sample, weoobtalned the chip: DF-1000 series dry film photoresist as a
NPs Diametre Proteins Immunocapture [ solution PFLR(RLYD) part/mL same recovery rate (100%) and filtration rate (96 to 98%)). promising enabler." RSC Advances 4,97 (2014): 54847-
| | * We showed high efficiency separation with NPs and biological fluids || 54853.
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