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Background: Collagen in Tissues System Instrumentation, Design, and Theory Applications in the Clinical Setting
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Dynamic Collagen Architecture under Mechanical Loading :
—— Figure 4. (a) Image of the system, (b) optical anisotropy of example Future Research Extensions
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* The quantification of dynamic CFA in HV leaflets can also be utilized to

to deformations and rotations of the internal collagen fibers (Fig. 2).

ﬁ improve predictions of leaflet mechanics through development of
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models for examining how diseases impair valvular function (Fig. 8b).
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Figure 2. Schematic diagrams depicting (a) an HV leaflet with representative CFA, (b) biaxial Under Uniaxial Load 0 B Qp;arizer gy

mechanical loading of HV sample, and (c) reorientation of the CFA under various load magnitudes. _ _ _ ,
Figure 5. (a) Image of the tendon sample with ROI in red. (b) The average optical response over

the ROI at various strains, and (c) fiber orientation ( — ) and concentration maps over the sample.

Figure 8. (a) The development of a structurally-based constitutive model to describe leaflet
mechanical behavior applied in (b) computational models of the valvular function and closure [°l.
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Collagen, Mechanics, and Disease in Heart Valve Leaflets

 CFAs can be degraded in HV diseases such as stenosis or regurgitation,
further altering the mechanical behavior of the valve tissues and
impairing function 4,

 The motivation for this study is

CFA Mechanics the lack of understanding of how

the dynamic CFA governs tissue

mechanics in HV leaflets. Our

to Investigate the relationship

l | S objective is to develop a device
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CFA changes can affect function. Figure 6. (a) The mounted leaflet tissue showing ROI, (b) fiber orientation ( — ) and concentration [6] Lee, Chung-Hao, et al. International Conference on Functional Imaging and
maps and (c) fiber distribution histograms over the ROl with Bimodal Von-Mises fit at various loads. Modeling of the Heart. Springer, Berlin, Heidelberg, 2013.

deterministic relationship between the CFA and the
mechanical behavior of the HV leaflet tissues .
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