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High-throughput Collagen 3D Culture System
2

S. Ali, Advanced Healthcare Materials. (In Revision)

doi.org/10.1101/2024.11.03.621748

Permissible ECM that allows 

cellular Remodeling



High-throughput Generation of Collagen Microbeads
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Collagen Type I Self-Assembly in Microbeads
4

• At 37°C  collagen begins to 
transition into a more structured 
form, initiating self-assembly.

• The collagen molecules align and 
self-assemble into fibrils.

• The droplet shape creates 
physical constraints that impact 
fibril orientation and network 
organization.
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Microstructure Reveals influence of collagen concentration
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Poisson Distribution to Determine Cell Number
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Collagen microbeads enhanced 3D cell growth

Sustained Cell Growth within 

our  Microbead System
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Enabling platform for PROTAC cancer drug screening
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MDA-MB-231 BT-549

C
o

n
tr

o
l

H
ig

h
 D

o
s

e

PROTAC YX968 induces 

degradation of protein 

targets in our system.



Collagen Microbead-Bioink for 3D Bioprinting
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Continuous EV Production from Collagen Microbeads
11

• Media was collected every 48 
hours.

• EVs were isolated using sucrose-
based ultracentrifugation
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Key Takeaway
12

High throughput fabrication for wide applicability of collagen type I 

microbeads



Acknowledgements
13

Dr. Mei He

Dr. Xiaoshu Pan

Dr. Zuo Ding

Zachary Greenberg

Nina Erwin

Brian Molina Diaz

Hillary Jean Pierre

Fabiana Mastantuono

Andrea Orozco-Torres

Ana Dogan

He Lab Doctoral Committee

Collaborators 
Dr. Lizi Wu

Dr. Xin Zhou

Dr. Siobhan Malany

Dr. Rodrigo Cristofoletti

Dr. Hugh Fan

Dr. Yanjun Li



Thank you!

Questions?



Collagen microbeads enhanced 3D cell growth

S. Ali, Advanced Healthcare Materials. (In Revision)

doi.org/10.1101/2024.11.03.621748


