Morphologies for Bacteria

Shagufta Rehmat, Daniele Tammaro, Pier Luca Maffettone

1. Department of Chemical, Materials and Production Engineering of the University of Naples Federico Il
Corresponding e-mail: shagufta.rehmat@unina.it

* Microorganisms do not work alone.

* They make consortia and work together.

« Spatial distribution of microorganisms in the consortia is important
for their functioning [1]

[4]

* The usual ways we grow microbes makes it hard to study how
different spaces affect the way microbial communities interact.

* The production of spatially distributed bacterial populations with
defined morphology is a challenge
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* To create these microbial consortia with spatial arrangements, 2
strategies are used so far

a. Material-based strategy
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b. Design based Strategy
Bacterial
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2. Challenges

3. State of the Art

The objective of this project is to:

+ To produce a structured material with a desired complex
morphology at the microscale.

-+ To overcome the challenges of spatially distributed bacterial
populations with defined morphology

+ To develop morphologies by 3D printing (spatially
controlled) bacterial populations using these microdevices.

+ Development of a reverse engineering tool able to design the
morphogenerator elements capable of inducing the desired final
morphology to the product

* Machine learning techniques for building simulations

5. Proposed Methodology

Designing of the microdevice CFD simulation of the morphalogy

Experimental design for the bio-printing of microbes confined within
complex morphology. Further will be the characterization of microhial SL&. printing of the
interaction. microdevice
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