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(54) Catheter with omni-directional optical tip having isolated optical paths

(57) A catheter enables real-time light measure-
ments, for example, without limitation, diffuse reflect-
ance, fluorescence, etc., from biological materials, such
as tissue (including blood), while performing RF ablation.
The catheter tip design isolates illumination and collec-
tion paths such that light exits the catheter tip and travels
through the tissue of interest (e.g., cardiac tissue or
blood) before returning to the catheter tip. Such a design
advantageously avoids saturation of the optical detector,
and ensures diffusion of the illumination light within the
medium of interest. The catheter has a catheter body and
a tip electrode. The tip electrode has an exterior shell,
an inner layer of diffuse material and a hollow cavity,

wherein the inner layer is configured to transmit light out-
side the tip electrode to a tissue via a set of illumination
openings in the shell wall and the hollow cavity is config-
ured to receive light from the tissue via a set of collection
openings in the shell wall and the inner layer. An inner
surface of the inner layer has an opaque coating to isolate
light injected into the inner layer from light collected in
the hollow cavity. There are a first optical waveguide ex-
tending between the catheter body and the tip electrode
to inject light into the inner layer and illuminate the tissue,
and a second optical waveguide extending between the
catheter body and the tip electrode to collect the recap-
tured light in the hollow cavity.
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摘要(译)

导管能够进行实时光测量，例如但不限于漫反射，荧光等，来自生物材
料，例如组织（包括血液），同时进行RF消融。导管尖端设计隔离照明
和收集路径，使得光在返回导管尖端之前离开导管尖端并穿过感兴趣的
组织（例如，心脏组织或血液）。这种设计有利地避免了光学检测器的
饱和，并确保了照明光在感兴趣的介质内的扩散。导管具有导管主体和
尖端电极。尖端电极具有外壳，内层漫射材料和中空腔，其中内层配置
成通过壳壁中的一组照射开口将尖端电极外部的光传输到组织，并且中
空腔是配置成通过壳壁和内层中的一组收集开口从组织接收光。内层的
内表面具有不透明涂层，以将注入内层的光与收集在空腔中的光隔离。
在导管主体和尖端电极之间延伸的第一光学波导将光注入内层并照射组
织，第二光学波导在导管主体和尖端电极之间延伸，以收集空心腔中的
重新捕获的光。
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