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Observation removal

Fig. 1 depicts the absorption coefficient of the samples, distorted due to the morphological
irregularity of the samples. These observations were removed at the first step of the analysis as
including them would cause deviation in the absorption coefficient of articular cartilage.
Furthermore, a theoretical absorption coefficient of articular cartilage with typical values of
volume fraction for its components was estimated as follows:

Uq, theoretical = Hawater X Vwater T Uacoliagen X Vcollagen + Haelastin X Velastin T Ha lipid
X Viipid,

where Ug theoretical 1S the theoretical approximation of articular cartilage Hg. Hawater,
Hacollagen, Ha,elastin, and Uq iipid are the absorption coefficients of water, collagen, elastin and
lipid, respectively. Viater, Vcoliagen, Veiastin, and Vigpia are the volume fractions of water
(68%), collagen (30%), elastin (1%), and lipid (1%), respectively. Uq, theoretical 1S shown in
Fig. 1 to emphasize distortion of Ug of removed samples. Lack of the features seen in

Ua,theoretical, Signal flattening, and low values of Ug (< 10_5) were considered signal
distoration.
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Figure 1. The signal distortion in the estimated absorption coefficient (iq [
mm~1]) of the removed articular cartilage samples. The signal saturation is
mostly due to morphological irregularity of the samples occurred in the
sample preparation stage. Articular cartilage Uq: (A) air as surrounding
medium; (B) the water as surrounding medium. HUgtheoretical IS the
theoretical approximation of articular cartilage absorption coefficient. The
anatomical locations are the lateral and medial femur (FL, FM), lateral and
medial patella (PL, PM), and lateral and medial tibia (TL, TM) of the bovine
knee. The dataset is presented as first and third quartiles (shaded area) and
median (the solid curve).



