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for in vivo Studies of Organisms

Alexander Rack? Oliver BetZ, Christian Schmiff Lars Kornet, Andreas Dieterich Alexey Ersho¥
David Haa$ Tilo Baumbach
'European Synchrotron Radiation Facility, GrenoBtance
Forschungszentrum Karlsruhe GmbH — ANKA, KarlsruBermany
Zoologisches Institut, Universitat Tiibingen, German
arack@snafu.de
Keywaords: cineradiograpphy, micro-imaging, cohepemtys, synchrotron, insects

The outstanding scientific value of time resolvethging is known since the famous high-speed mayies
living insects by Lucien Bull [1]. The use of symotron light sources allows the next step in thst fa
imaging development: the use of hard X-rays. Miadiography as an established method to image the
internal structure of an object with micrometeroteion can be extended to study its temporal dimiuas
well. While direct converting pixel detectors amolvn which can acquire images with high frame r2¢s
here detectors are needed with higher spatial uggnl which can stand the highly intense synchrotro
photon flux. Our approach is based on indirect lpibeectors which are already known for micro-inmagat
synchrotron light sources [3, 4]. We combine thaith CMOS cameras in order to achieve frame rafes o
10000 images per second or more, thus progressimicto-radioscopy [5]. This allows for studies ofitig
insects with frame rates up to 250 images per sE¢ANKA, TopoTomo beamline), see fig. 1. We applied
this technique to individuals of the cockroach Plarnieta americana (Linné€) for imaging basic insect
mouthpart coordination and function. This reseaiths to compare quantitatively the kinematic pater
across major groups of insects and hence contrdouteir understanding of the evolution of, e.gseict
feeding.

Figure 1. Radiograph of a living cockroach Periptaramericana (250 FPS).
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