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http://theconversation.com/young-doctors-struggle-to-learn-robotic-surgery-so-they-are-practicing-in-the-shadows-89646

http://theconversation.com/young-doctors-struggle-to-learn-robotic-surgery-so-they-are-practicing-in-the-shadows-89646
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Harvard’s Octobot

5 mm

https://www.youtube.com/watch?v=CDohWwEXQ68

https://www.youtube.com/watch?v=CDohWwEXQ68
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Current Micro”robots”

Mariana Sanchez, Swimming Microrobots: Soft, 
Reconfigurable, Smart, Advanced Functional 
Materials,(2018)
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Research Goal

 Create a soft microrobot that is 
small, functional, and versatile
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What is Needed

 Decrease size

 Control film by changing alignment of 
liquid crystal (LC)

 Make it responsive to external stimuli
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LC Phases

Temperature Increase

Crystal            Liquid Crystal          Isotropic
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Liquid Crystal Polymer

LC molecules form polymer
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Liquid Crystal Polymer Response

Phase transition by light:
 Photo-thermal effect
 Photoisomerization effect

High T Low T

High Temperature Low Temperature
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Creating the LC Polymeric Patterns

100 um
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Alignment

PI 2555
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Aligning the LC

Velvet Cube

sample
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Alignment
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100 um
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Auxetic Patterns
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Aligning the LC
Hillel Aharoni, Universal Inverse Design of 
Surfaces with Thin Nematic Elastomer 
Sheets,PNAS (2018)

50 µm

Si
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1.5 µm grooves in Si

50 µm
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1.5 µm grooves in Si
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Actuation

Liquid Crystal

Athermal Film
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Actuation

100 µm
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Hug Bot
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 Developed LC precursor and scalable 
microfabrication technology

 Aligned LC in multiple orientations

 Actuated aligned LC polymer samples

Accomplishments
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Activate by light
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Activate by Light

Trans                     Cis
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Activated by Light

Trans                     Cis
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