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* Obtain a detailed understanding of antennal
properties and manipulation mechanisms to benefit
the future design of motile artificial probes and
synthetic fibers with stmilar abilities.

Introduction

* Anatomy of cockroach (Periplaneta Americana)
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Figure 1. (a) Illustration of external antenna anatomy?. (b)
Antennal cross-section close to the head with labeled internal
anatomy?. (c) Antennal cross-section close to the tip of the

antenna?.

No musculature, how does the insect manipulate its
antennae on demand?

Antenna Material Properties

* Stress-strain data for cockroach antennae were found
through machine based tensile testing. These values
were adjusted based on cuticular thickness 1n order to

compensate for the hollow interior of the antenna.
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Figure 2. (a) Microtensile tester. (b) Antenna pre-insertion
into the microtensile tester.
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Pressure-Based Lifting

Sample — “J-type” curve * Antenna were pressed at multiple points using a thin

Hemolymph Flow

Figure 3. Normalized Stress-Strain Curve for Antenna

slide. Deformation and subsequent lifting was
measured using Imagel.
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. = Hemolymph Pressure (P)

* The flow of the hemolymph within an antenna was Side
filmed and individual hemocytes were tracked. The
velocity or flow rate at different lengths along the
antenna was determined the distance traveled by these ()
hemocytes

.= Cuticle Stress (T)
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Figure 4. (a) Snapshot of a _
video where hemolymph flow '\ .
through the antenna 1s visible.
(b) Distribution of circulatory
organs in insects?

Figure 6. (a) Free body diagram schematic of the antenna
during the pressing experiment b) Microscopic images of
the antenna, before, during, and after pressing.

Conclusion

* Evidence suggests that the antenna’s liquid core
plays a role 1n 1ts manipulation.

* The conjunction of the aforementioned results and
future experimentation will lead to the development
of a predictable model of antennal behavior
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Hemolymph Viscosity

* The viscosity of cockroach hemolymph will be
studied by Magnetic Rotational Spectroscopy with Ni
nanorods which 1s 1deal for minute volumes of liquid.

* The mstrument 1s 1in the process of calibration with
four different glycerol concentrations.
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