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2003 crack, tukacad 2007 free download 45938aca87.nabigail.usTailoring Blume-Capillarity and Wetting Properties of

Phospholipid Bilayer Using Chemically Modified Polymeric Molecules. The understanding of the interfacial behavior of
phospholipids plays an important role in several biological and biophysical processes, including the performance of biomaterials
and biotechnology. Herein, we investigate the influence of the chemical properties of a lipophilic polymer (polyethylene glycol
(PEG)) on the morphology, structure, and wetting properties of phospholipid bilayer membrane (BLM). The PEG moieties are
covalently attached to the terminal hydroxyl groups of a phospholipid. The chemical structure of the PEG-phospholipid (PEG-
PL) is confirmed by Fourier transform infrared spectroscopy, X-ray diffraction, and nuclear magnetic resonance. The surface
tension and contact angle measurements indicate that the hydrophilic PEG chains are strongly bound to the polar phospholipid
head groups, resulting in a higher surface tension and a lower contact angle on the water surface compared with those on the

pure phospholipid. The thermodynamic property of the lipid bilayer is investigated using differential scanning calorimetry and
fluorescence spectroscopy. The PEG-PL bilayer shows a monolayer organization, which can be explained by the hydrophilic-
lipophilic interactions between PEG and the phospholipid head groups. Additionally, the molecular dynamics of the PEG-PL

bilayer are studied by employing molecular dynamics simulations to investigate the surface morphology of the bilayer. A
monolayer thickness of the PEG-PL bilayer is calculated as 9.6 nm from the surface density profile, which is comparable to that

of a pure phospholipid bilayer. The effects of PEG-length on the BLMs are examined by considering different molecular
structures of PEG. An analytical model, which is developed to describe the surface tension of the lipid bilayers, is used to
interpret the PEG-length effects. The PEG-length effects are discussed based on the chemistry of the PEG-PL structure.
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