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Bone is a nanocomposite of proteins and minerals. At the molecular length scale the soft 
organic matrix (type I collagen) is reinforced by a stiff inorganic component 
(hydroxylapatite). Our study is focused on cortical human bone that is mechanically grinded, 
polished, and chemically etched prior to imaging with tapping mode scanning force 
microscopy (SFM). For comparison we study collagen fibrils reassembled from purified 
collagen isolated from bovine hide. In both specimens we find individual collagen fibrils with 
the typical D-band showing a periodicity of 67 nm. Measurements in moist air led to a 
controlled swelling of the purified collagen fibrils. The swelling was found to be completely 
reversible upon reduction of the ambient humidity. In contrast, the bone samples display no 
swelling under the same conditions. Additionally, the indentation of the SFM tip into collagen 
fibrils as function of the amplitude set-point was probed during swelling. We also performed 
bimodal SFM measurements; here the amplitude and the phase of the second flexural 
eigenmode of the cantilever were used for imaging while the amplitude of the first eigenmode 
was used as feedback signal. We will compare the results obtained on reassembled and natural 
collagen fibrils embedded in cortical human bone.  
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