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Nonsteroidal anti-inflammatory drugs (NSAID) such as Ibuprofen have a wide range of medical applications, ranging
from pain relieve over Alzheimer’s [1] to cancer treatment [2]. However, some applications require long-term
application, which can lead to gastrointenstinal complications and even fatal ulcers [3]. Neutron reflectometry and
grazing incidence neutron scattering (GISANS) investigations of lipid films, which are excellent model systems for
naturally occurring cell membranes, revealed a change in layer thickness upon the introduction of Ibuprofen[4]. This
change in layer thickness can be attributed to a different apparent hydration of the film [5].
We investigated the influence of ibuprofen on phospholipid layers of L-α-phosphatidylcholine (SoyPC) between 0
and 33 wt% of ibuprofen. Our investigations have revealed that ibuprofen induces a two-step ordering in such films
depending on the concentration. This ordering coincides with an initial increase and subsequent decrease in
thickness, which can be attributed to a difference in the hydration of the layers (Fig. 1 a). Additionally, while there is
no ordering for the pure SoyPC film, at 20 wt% ordering occurs. This ordering we identified as hexagonal with a
superstructure. This superstructure vanishes at 25wt% of ibuprofen (Fig. 1 b) through d)), leaving a simple
hexagonal structure.
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Fig.1. a)thickness of layers in ibuprofen films at various ibuprofen concentrations,GISANS images at an incident angle of 0.2°
for b) 0wt% ibuprofen, c) 20wt% ibuprofen and d) 25 wt% ibuprofen.

[1]
[2]
[3]
[4]
[5]

Weggen, S.; Eriksen, J. L.; Das, P.; Sagi, S. A.; Wang, R.; Pietrzik, C. U.; Findlay, K. A.; Smith, T. E.; Murphy,
M. P.; Bulter, T. Nature 2001,414, 212−216
Thun, M. J.; Henley, S. J.; Patrono, C. J. Natl. Cancer Inst. 2002, 94, 252−266
Lichtenberger, L. M.; Wang, Z. M.; Romero,J. J.; Ulloa, C.;Perez, J. C.; Giraud, M. N.; Barreto, J. C.
Nat. Med. 1995, 1, 154−158
Boggara, M. B.; Mihailescu, M. ,Krishnamoorti,R. J. Am. Chem. Soc., 2012, 134, 19669-19676
S. Aeffner, T. Reusch, B. Weinhausen, T. Salditt, Proc. Natl. Acad. Sci. USA, online,
doi:10.1073/pnas.1119442109

The Physics of Soft and Biological Matter, 14 – 16 April 2014, Homerton College, Cambridge, UK

