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Study: To a d d re ss the limited blood com pati b ility of current extracor po­
real oxygen a tion (ECMO) systems, s i gnifica nt work has focused on soft 

lithographi c m i c rochanne l devices, which intend to m i mic lung ca p illa ries . 

These devices use PDMS as a membrane mate r i a l for i ts h igh gas pe rme­

a bility, as well as its ame nability to m i cro fab r icati o n. We are d evel o p i n g a 

blood oxygen a to r that s i m ila r l y uses PDMS bonded to s i licon membranes 

to conduct gas exchange. The PDMS can be m odifie d with hemocompat­
i b le coatings that decrease membrane fouling and prevent channel occlu­

sion. Here we investigate the effects of PEG form u l atio n s on membrane 

hydro ph ilicity and fou ling re s i st a n ce. 

Methods: PEG - s ila n e was applied to PDMS-coated s i l icon and cast PDMS 

substrates using th re e protoco l s varying in PEG co n centration. The PEG 
layers were characte rized through contact angle for wettability, and visu­

alized with atomic force microscopy (AFM ) . Fin a lly, the layers were eva l u­

ated fo r protein fo u l i n g by surface antibody assay of adsorbed albumin. 

Re s u lts: Applicatio n of PEG stably redu ce d co nt a ct angle on PDMS sub­

strates in all for mulatio ns. A F M scans i ndi cate the pre s ence P EG-s i l ane 
multilayers ranging from 10-50 nm thick on the surfaces in a co n cen tra­

tion-dependent manner, particu larly for cast PDMS. While none of the 

PEG m u lti layer fo rmul ations resi sted prote i n fouling on PDMS-coated 

silicon, the multilayers at higher thicknesses (50 nm) on cast PDMS were 

able to provide h i gh resista nce to p rotei n a dsorpti o n . Th i s data demon­

st rates the i m pact of coating coverage and thi c k n ess on its utility to resist 
protein foul i ng, and s i m i la r methods co uld be used to examine ot her 

coatings for PDMS oxygenato rs. 


