CAREER: Adaptive Actuation and Control )n Emhodie thybrid Robots

i
) l L | -’-
m:‘ -' . = 'l"“-

" . - ]
. [ ]
L

..Il‘_ . . —

Victoria A. Webster-Wood G-a,rnegle IVIeIIon Unlver5|ty | Carnegie Mellon University

The Biohybrid and Organic

https: //engmeermg cmu, edu/berg " Twitter: @The_CMU_BORG Robotics Group

-

——

[ Research Approach

Experimental Highlights Modeling Highlights
[ Long-fiber embedded FRESH (LFE-FRESH) printing improves hydrogel interfaces ] { Developed parametric modeling pipeline for biohybrid lattice structures in PyElastica ]

Challenges:

(1) Current bioactuators are limited to mterfacmg with * LFE-FRESH improves hydrogel mechanical properties e Parametric model definition reduces barriers of entry to PyElastica
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Muscle-based bioactuator  Our Generation of Automatic Neuron Graph-Like Interconnected Arrangements (GANGLIA) tool,

Electrochemically
aligned collagen

Embedded mesh o allows micropatterns to be automatically created in a variety of common manufacturing file types
[ Quantitative metrics can be used to identify neuron growth stages ] Ty 30 Model
* We developed and disseminated a dataset of neuron growth in vitro \ BraNlcdhéng Ve et i& =
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0.5 DIV [2, 0]
Patterned biological neural 3 oo’ T s 05 ’ I ® 2, 0] 25 Representation
networks for motor control 15 DIV B e, 0] X
.\ 4 o . Y S 15 %—\ e é’ i Fruchterman-Reingold PNG
= % Di ' < [7, 4] 5 SVG
4 : 7’/ : § 4 - I N [3, 8] ° OBranching 8 User-desiened 9- BN
Optical programmability/ Neuron encapsulation gel (\/ /79( 0 4 8 12 16 M ----- T A\ cal et A
of neurons and muscle . Degree Per Cell ’ 167 2 : 1 [{5/
-- Median » K-S Test Statistic = K-S Critical Value a
----- Quartile < K-S Test Statistic < K-S Critical Value
. ] m Reference Time Point a p < 0.05 (Poisson or Mann-Whitney)
[ Education and Outreach J
C lar modeling in educational curricul N[ i f botics | | Bui |
ncorporate neuromuscular modeling in educational curriculum Improve recruitment of young women to robotics Build and assess community tools
 Scaling up undergraduate research opportunities for women faculty in robotics
* Reducing barriers of entry in biohybrid modeling * New Canvas based onboarding and training tools _
* Designed and ran a summer workshop for middle school students on  Supported 5 female or URM undergraduate researchers * Created web-based landing page
bioinspired and biohybrid robotics in partnership with the CMU Gelfand center. this year and search featu.re for th.e CMU
* Created new summer mini course titled “Introduction to Bioinspired and * Two prior undergrad women now admitted to PhD BB RIS [ sterottes st Would vou like to learn more?
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