
, UK.



Solid-liquid data analysed using the óoptical maxtrixômethod 

At least three different ócontrastsômeasured

build up a detailed picture of the structure of the bilayers in the z direction

X-rays/

specular 

reflection

dectector

R( , ) = IR/I0( )   Q = (4 / )sin

neutrons outneutrons in neutrons outneutrons inneutrons in



critical edge

At large Q ïR varies as 

1/q4

Below Qcrit R = 1

Reflection from a sharp 

D2O/air interface



Årelatively easy to prepare

Åcomposition of monolayer 

well-defined

Åhold monolayer at varying 

pressure

Ågood mimic of membrane

Ånumber of advantages 

over bilayers deposited on 

a solid support



SURF beam line at the Rutherford Appleton Laboratories, Didcot, UK

All monolayer studies performed at RAL on 
SURF (and CRISP) and at FIGARO (ILL)



Isotherm of fully d-dspc and h-dspc

dspc

Variation in head group hydration at 30 
mN/m

Number density profiles for the  
DSPC monolayer 30 mN/m

lipid alkyl chains

head group solvent





Lipid anchorage model of interaction of cytchrome c

saturated chain unsaturated chain

Effect of head group and hydrophobic chain saturation

little effect seen here 

Cytochrome C 
anionic protein 
involved in cell 

death



Lipid

DNA
Ca++

Hypothesis

That it is possible to make 

a zwitterionic phospholipid 

act as a ócationicôlipid  

and complex DNA by the 

addition of a divalent 

cation such as Ca2++?
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Isotherms overlay at low 

areas per molecule ïDNA 

excluded from monolayer

DNA               increase in area per 

molecule, DNA associated with the

monolayer 

+ DNA + Ca++

+ Ca++



DSPC chains

DNA

increasing surface pressure ( ) - 10, 20, 30 and 40mN/m

d70-DSPC/acmw + 20mM Ca++

with (    ) and without (    )  DNA

here óseeingômainly lipid chains 

and, when present DNA

Ca++

Ca++



 

d70-DSPC/D2O + 20mM Ca++ with (     )   

and without (     ) DNA

here óseeingômainly DSPC head 

group, and when present DNA

DSPC head group

Ca++

Ca++



d83-DSPC/acmw + 20mM Ca++ with (      ) 

and without (      ) DNA

here seeing mainly whole DSPC 

molecule and when present DNA

 

 

whole DSPC molecule

Ca++

Ca++



Performed on 

TROIKA-II beam line 

at the ESRF, 

Grenoble, France



DSPC/H2O + 20mM Ca++ with (      ) 

and without (      )  DNA 

here óseeôCa++  and when present 

DNA

Ca++

Ca++

Ca++



SURF beam line at the Rutherford 

Appleton Laboratories, Didcot, UK

 

D17 at the Institute Laue 

Langevin, Grenoble, France

All studies at the solid-liquid interface performed at RAL and ILL



 

silicon block

phospholipid monolayer 

spread on surface of trough

Shaeffer 

deposition

Blodgett 

deposition

lipid 

monolayer


