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Abstract: As a novel and effective spectroscopic analytical tool, Fourier transform infrared spectroscopic
imaging (FTIRID) can obtain composition and structure information of samples at high resolution and has
been applied in biomedical photonics field. FTIRI is employed to analyze the characteristic IR bands of
principal components of five articular cartilages and their attribution by integrated and second derivative
methods. The depth dependent profiles of integrated absorbance and second derivative spectral intensity
of these IR bands are lineally fitted to those of the concentrations of collagen and proteoglycan that are
predicted by principal component regression algorithms. The correlation coefficients by linear fit suggest
that the correlation coefficient (R) between the integrated absorbance of amide | (amide]l ) and colla-
gen concentration (Ramde 1 & Rawmae 1) is much higher than that between amide [l absorbance and col-
lagen concentration (R mice )+ Namely, Ramice 1+ Kaamide 1 = Raamice p » as well as the correlation coeffi-
cient between the second derivative spectral intensity of sugar band and PG concentration better than

that between integrated absorbance of sugar band and PG concentration, Rp g >Ra agar. 1t is concluded
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that the integrated intensities of amide I and amide II are very suitable to qualitatively represent the con-

tent and depth dependence of collagen. The second derivative spectral intensities of sugar band is much

fit to represent the contents and depth dependences of PG, respectively. The integrated or the second

derivative spectral intensity of amide [l band is unfit to represent either collagen or PG content in carti-

lage. This study provides a simpler and quicker method for the investigation on cartilage and early-stage

osteoarthritis, which will be helpful for the diagnosis and recovery monitoring of early-stage osteoarthri-

tis.

Key words: infrared characteristic band; second derivative; articular cartilage; collagen; proteoglycan
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Fig.1 FTIR spectrum extracted from FTIR image of

articular cartilage section
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Fig.2 Visible and infrared spectroscopic images and 2D depth-dependences of articular cartilage section
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Fig. 3 Depth-dependences of integrated absorbance (peak area) and 2" derivative spectral intensity of amide T ,

amide [l , amide [l and sugar bands (solid circles correspond to the right coordinate, as well as empty signs

correspond to the left coordinate)
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Tab. 1 Linear correlation coefficients (R) between depth dependent profiles of integrated absorbance/2™ derivative spectral in-

tensity of four characteristic IR bands and PCR predicted concentrations of collagen and PG for total cartilage sections,

respectively
Amide [ Amide [ Amide [l Sugar
R 0.944/ 0.812 0.949/ 0. 42 0.002/0. 489 0. 658/ 0. 858
R? 0.891/ 0. 659 0.901/ 0.176 0/ 0.239 0.433/ 0.736
P <C0. 000 1/ <C0.000 1 <C0.000 1/ 0.000 5 0.721/ <<0.000 1 <C0. 000 1/ <C0. 0001
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