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Abstract (< 500 words)

The introduction of minimally invasive intervent®r{MIl) into the surgical world is one of the mealic
revolutions of the 2D century. The evolution from conventional ‘open’rgeries to MIl (or ‘keyhole’
operations) is a result from the notion that mimimg the trauma to tissue and adjacent organs glihi@
intervention is as important as achieving a sdtigfyherapeutic result, even if this means thatpitegedure
becomes technically more challenging. The key rifiee lies in the incision(s): Mll use small inoiss of
several millimeters (instead of centimeters forwemriional operations) through which the sophiséidat
medical tools are inserted.

One of the key tools for Mll is the endoscope, whi either a fiber optic bundle or a combinatiérRIN
lenses. Although the modern endoscope is far mdvareed than its early predecessors, it still Esese
limitations which restrict its possible applicattom MIl. Some of the most prominent limitations th
current endocopes are: a Field Of View (FOV) limitey its trade-off with resolution, an outer diaeret
which is still too large to access some parts enlibdy, lack of shape sensing of the sensor wideried in
the body. The aim of my PhD, which started in Seyer 2008, is to design a new fiber optic sensdchvh
would be able to overcome these limitations and #pand the possible biomedical functionalitiefitodr
optics sensors. To achieve this | am investigativg designs, based on different types of fibermpénsor,
each aimed at overcoming one of the limitationthégithe field of view or the shape sensing) whiwing
an outer diameter of 150 microns or less. The quinfog the first sensor is based on a microstractur
multicore optical fiber. Instead of using opto-mauits to enlarge the FOV, the scanning of the laihhe
distal end of the sensor would be realized by alipation of wavefront shaping and adaptive opticthe
phase profile of the microstructured fiber is kngwnother words if the way it deforms a plane weawet
during propagation is known, than by shaping theefrant before the light is coupled in the sensbe,
direction with which the light exits the sensor kcblie controlled.

The concept for the second sensor is based on tecanalfiber where each core is a single mode filién
integrated Fiber Bragg Gratings. Recently, reshdige been publicized validating this concept forsdiape
sensing in industrial applications (e.g. aeronati€oncerning this concept | will investigate lifigt is
applicable to sensors for MIl. Thus, there are tivallenges that | will take on during my researtfclv are
the miniaturization to an outer diameter of lessnti50 microns and the accuracy of the sensordor v
small radii of curvature.

Using the experience gained through the reseamtidevelopment of the two previously described sendo
will try to design a fiber optic sensor with an eutliameter of less than 150 microns, which combe
wide FOV and has a 3D shape sensing capability.



