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INTRODUCTION: Surface fouling, a common 

issue in tissue- and blood-contacting biomaterials, 

is responsible for a strong reduction of medical 

devices performance. We have recently perfected 

plasma-polymerized poly(ethylene glycol) coatings 

(PP-PEG) that resist protein adsorption and 

cellular adhesion.[1] Here, we applied PP-PEG 

coatings on micro-filters [2] and demonstrated the 

capture of blood-circulating tumor cells (CTCs) 

with enhanced purity and selectivity. CTCs, shed 

from the tumor into the bloodstream, have 

frequently been related to disease progression 

and/or survival rate in many cancers, and represent 

a crucial intermediate in the formation of 

metastases.[3] However, CTCs are extremely rare 

(1-10 CTCs per mL of blood) and the presence of 

numerous blood cells (> 106 leucocytes and > 109 

erythrocytes per mL) can confound their 

downstream analysis. In particular, the wide size 

distribution of white blood cells, WBCs (7-13 um) 

that overlaps that of CTCs (10-25 μm) often limits 

the selectivity of size-based isolation strategies.[4] 

METHODS: Anti-fouling PP-PEG thin coatings 

were plasma-deposited using diglyme as the 

precursor (PP-2G). Atmospheric pressure Ar 

dielectric barrier discharges (DBD) were 

optimized, based on electrical measurements that 

enable precise measurements of Em, the energy 

absorbed per precursor molecule.[1] Micro-

fabricated polymer filters with pore diameters 

from 8 to 20 μm, with no coating (pristine), 

passivated with bovine serum albumin (BSA) or 

coated with PP-2G were inserted in a 3D-printed 

filtration cartridge [2] and used to filter blood from 

patients with epithelial ovarian cancer (EOC). 

Upon processing, cells were stained and imaged 

directly on the filter, and the anti-fouling efficacy 

of each condition was compared by measuring the 

variation of fluorescence intensity (ΔIfluo) of the 

filter surface. Selectivity of the size-based capture 

of CTCs was determined by measuring cells and 

nuclei diameter after staining and release from the 

filters. 

RESULTS: Non-specific adsorption of blood 

components on PP-2G-coated filters was compared 

to that on pristine- and BSA-passivated ones using 

blood from a clinical study involving cancer 

patients (EOC). As shown in Fig. 1(A), filters 

coated with PP-2G displayed greatly reduced 

(30%) non-specific adsorption of WBCs.  

 

Fig. 1: EOC patients’ blood filtration.  

(A) Adsorption of fluorescently-labeled WBCs on 

BSA- vs. PP-2G-coated filters; (B) Size-based 

capture of CTCs using PP-2G-coated filters.  

Thanks to improved anti-fouling properties that 

permitted purely size-based sorting, a general 

correlation could be found between filter pore size 

and nucleus size, as shown in Fig. 1(B). Nuclei, 

which are barely deformable, appeared to be the 

most significant parameter in determining passage 

of CTCs through pores. 

DISCUSSION & CONCLUSIONS: Advantages 

of PP-2G over commonly-used BSA passivation 

include improved purity, long-term stability, and 

resistance to long-duration filtration protocols that 

involve back-rinse steps, as we shall demonstrate.     
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