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INTRODUCTION LATERAL STRUCTURES of DPPC MONOLAYERS

DPPC is the dominant lipid (45wt%) [1] In the alveolar monolayer 70mN/m ..
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(Fig.1). It is the only known lipid that can be compressed to ~70mN/m w 5 j 5 B | (' )
without monolayer collapse. "] oo e £ 60F A=y 20 transition
Here we present results from grazing incidence X-ray diffraction g | P
(GIXD) experiments. They reveal two distinct structural transitions in =~ =~
the chain lattice of DPPC. This confirms previous results from O:O_ g

Langmuir isotherm measure-ments. Especially, the structural details
of the second phase transition at high surface pressure (I1 ~ S0mN/ 60mN/m
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m) were not reported so far. The physiological relevance of the " Fig. 4 : Phases of DPPC monolayers
findings is still under discussion. * a. Langmuir compression isotherm
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Fig. 1: Schematic view of the lung alveoli [2] (left), a model alveolar 1o :” NS
monolayer and its surface pressure variation during breathing e
process [1] (right), the structure of a DPPC molecular (below) ) o A
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GIXD experiments were performed at DORIS Il (Hamburg, 30mN/m 0_8[ | |
Germany) using beamline BW1. | | | o E & )- 2l Fig. 6: Schematics of lipid chains packed in (a)
The off-specular diffraction intensity 1(Q,, Q,,) (Fig.4) is proportional e an oblique, (b) a centered rectangular and (c) a
to the structure factor S(Q,,) of the lateral lattice of the alkyl chains 061 oak f!ff_:; rhombic 2D lattice. a’ and b’ represent
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and to their molecular form factor F(Q,, Q,,)- distances between nearest neighbour chains.

Fig. 2: Geometry of a GIXD :;2 15 Dashed arrows denote the projection of tilted
experiment. The value of the angle of Q, 1A chains onto the xy-plane.
incidence a; is about 85% of the 20mN/m
value of the critical angle a, . The
off-specular diffraction pattern bo] Sk
reports on the in-plane lateral EI e e e
organization of the interfacial region " o2| U S
(in orange). 00 ‘_2 S0k e Sy
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Fig. 3: Representation of the real space reciprocal space 1o
monolayer as a 2D-crystal, in . s
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a.in-plane lateral lattice ] e
of alkyl chains 2
(see also fig. 6) OmN/m
b.S(Q,,) Nel ;: | Fig. 7: The distances a’ and b’, the tilt angle T,
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