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How Electric Fields Can be Used to 3D-Print Hydrogels, Burst Capsules,
and Stick Gels to Tissues
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This talk will show how electric fields can induce a rich variety of behavior in soft materials that
contain water (e.g., hydrogels and capsules).

e First, | will describe how gels of biopolymers can be created in 3D using an electric field.
The biopolymer is gelled at a precise location by applying the field through a fine electrode.
By moving the electrode in 3D space, we can build a gel in a specific shape.

e Next, | will move on to soft microcapsules made from biopolymers. When these capsules are
placed in aqueous solution and subjected to an electric field, they deform and burst [1]. These
electroresponsive containers could be used to deliver drugs in wearable devices.

e Lastly, I will discuss the electroadhesion (EA) of cationic hydrogels to animal tissues [2, 3].
We are using this technique to perform surgeries without using sutures.
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