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Figure 1

Knee joint specimen obtained during arthroplasty and schematic representation of the sample
collection protocol. The specimen included femoral condyle and tibial plateau cartilage from both
the medial and the lateral compartments (a). Cartilage areas were labelled as follows: 1, medial
condyle; 2, lateral condyle; 3, medial tibial plateau; 4, lateral tibial plateau; S, superficial layer; D,
deep layer (b).
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Fig. 1. Representative X-ray fluorescence (XRF) spectra: contributions of Ar
(Kqy =2958 V), Ca (K, =3691 eV, Kz =4012eV), Fe (K, =6404 eV, Kg =7058 eV) and
Zn (Ky =8638eV, Kz =9572eV).

Finally, all samples were characterized by use of FTIR spec-
trometry (Vector 22; Brucker Spectrospin, Wissembourg, France)
as described [30]. Data were collected in the absorption mode
between 4000 and 400cm~!, with resolution 4cm~'. We used
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previous assignments of absorption bands [30]. Regarding car-
bonated apatite [CA; Cajo(PO4)s(OH)x(CO3)y], the vy and v3 P-O
stretching vibration modes were measured at 960-962 cm~! and
1035-1045cm~! respectively, and the O—P—O v, bending mode
corresponded to the doublet at 602-563 cm~'. Regarding m-CPPD,
0—P—0 bending was recorded at 535 and 508 cm~!, P—O symmet-
ric stretching vibrations generated absorption at 923 and 991 cm ™!,
and asymmetric stretching vibrations generated absorptionat 1037
and 1089cm'.

Results

Representative pXRF spectra are in Fig. 1. The contributions of
Ca, Fe and Zn (contribution of Ar is due to the experiments being
performed in air) are clearly observed. From this pX-ray fluores-
cence spectrum, the spatial distribution of Ca and Zn were built
for the samples HC69 (Fig. 2A), HC72 (Fig. 2B), MEM1 (Fig. 3A) and
MEM2 (Fig. 3B). At the mesoscopic scale, the spatial distribution
of Ca and Zn is heterogeneous, which indicates the presence of
pcalcifications. Moreover, the Zn-rich parts of the samples were
not always on the calcification. Note that the average Zn content is
48.1+4.2 ppm.

Various XANES spectra were acquired at the Zn K-absorption
edge corresponding to the different positions indicated on the Zn
maps to determine the Zn atom environment of the samples HC69
and HC72 (Fig.4) and MEM1 and MEM2 (Fig. 5). The spectra for sam-
ples HC69 and HC72 (Fig. 4) are all similar and different from those
for the 2 reference compounds, namely smithsonite and zincite
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Fig. 2. Microanalysis XRF maps of Zn and Ca in human cartilage (HC) samples HC69 (A) and HC72 (B). Position 1 is a hot-point, probably a pollutant, and would be eliminated.
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Fig.5. WXANES spectra recorded at the Zn K edge for meniscus samples (MEM1 and
MEM2) and 2 reference compounds (smithsonite and zincite).
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Using scanning electron microscopy to study mineral deposits in breast tissues
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Ficore 3. SEM-BSE photo of calcium phosphate spherules
n stromal tissuc (fibroadenoma). Note the bimodal size distri-
ion of spherules in the center of the photo relative to the
heavily mineralized deposit of calcium phosphate on the night.

istological section, 6 mm thick, of breast tissue.

11



Morphologie

10 pm

(a)
N\
N\
o
200 pum
|

Table 1

Agglomeération des spheres générant
des macrocalcifications

710

Physiological and clinical data of the first set of samples.

Sample

Age (years)

Disease

Sample A — 13H2480 65

Sample B

— 13H2606 60

Sample C — 13H2282 61
Sample D — 13H2427 57

Sample E

13H2281 62

Normal breast (duct)
Fibroadenoma

Galactophoric cyst

Adenosis

Ductal carcinoma in situ (DCIS)
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Table 2
Physiological and clinical data of the second set of samples.

Sample Age (years) Disease

Sample F — 13H3279 60 DCIS
Sample G — 13H6529 55 DCIS
Sample H — 13H2851 66 DCIS
Sample | = 13H1096 70 DCIS
Sample | — 13H8746 66 DCIS
Sample K — 14H2554 37 Benign
Sample L — 14H4540 50 Benign
Sample M — 13H4111 63 Benign

P72 T W B
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