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Introduction  
Lipid membranes are one of the most important biological matrixes in which biochemical processes take place. This particular lipid 
arrangement is driven by different water disposition interacting with it, which is related to different water states with different energy 
levels at this interphase. 
In our work, we report changes in water content and distinctive water states by FTIR when this self assembled matrix changes its 
physicochemical properties. The -OH stretching band in the liquid water IR spectrum is the principal region used to understand its 
molecular organization (4000-3000 cm-1). The strength of the hydrogen-bonding depends on the cooperative/anti-cooperative nature of 
the surrounding hydrogen bonds, with strongest hydrogen bonds giving the lowest vibrational frequencies. Thus, we can use water as 
mirror of the membrane state in this kind of biological systems.[1,2] 
Different phospholipids associate water at particular modes according to their structures; this may produce modulation of packing and 
hydration suitable for the incorporation of aminoacids,  peptides and enzymes.[3] 
 

Results 

Conclusion 
•Energy of Hydrogen bonds above Tm are similar to those in pure water. Below Tm Hydrogen bonds are much higher independently of the presence of 
carbonyl groups 
•Water populations given by different H bonding arrangements  are sensitive to lipid conformational states. 
•Water rearrangements observed by FTIR gives information about Transition temperatures and water hydrogen bond enthalpy in lipid matrix systems. 
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Above Tm -1.1 ±0.2 -1.6±0.2 
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FTIR-ATR schematic representation 
. 2ul of lipid sample are placed on 
the diamond probe under 
controlled temperature 

Water at the interphase of lipid bilayer 
shows different properties than bulk water 

FTIR spectra of  OH stretching band for water at 20ºC. Different water 
components are obtained by deconvolution and Gaussian curve fitting 
techniques.[1,2] 

1,2-di-O-tetradecyl-sn-glycero-3-phosphocholine 
 

1,2-dimyristoyl-sn-glycero-3-phosphocholine 
 
 

DMPC: 

ETERPC: 

Monomer water population percent vs 
temperature . (3600 cm-1) 

Intermediate HB water  population percent 
vs temperature . (3400 cm-1) 

Tetrahedrical coordinated water  population 
percent vs temperature. (3200 cm-1) 

Intensity ratios of HB water (Strong + Intermediate) over Non HB 
water (Weak) vs temperature. A slope change is present at the lipid 
phase transition temperature. 
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Enthalpy values of water hydrogen bonding calculated from Van´t Hoff 
equation. 


