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: Future Directions
Introduction Methods & Results Next steps:
Lab: Make tissues to model living systems Hydrogel needs to go from liquid-to-solid * Willuse batch 1 at 37 degrees to link organoids
Team: Focus on modeling the brain by designing « Make hydrogel droplets

systems to grow brain organoids that connect * Gelatin needs to be melted to avoid clogs or breaking droplet generator « Use hydrogel droplets to connect

Me: Focus on fabricating hydrogels and test them « MTGcan't be hot enough to degrade * organoids

under different conditions  Hydrogel needs to become solid if not cells won't have a substrate to

Brain Organoid: A self-organizing three- -
dimensional structure that models certain aspects growon Skills DEVGIOPECI
of the brain (derived from human pluripotent stem Methods: « Learned how to make hydrogels
cells) . . « Warmed up MTG at 4 different temperatures (RT, 37, 50, 65) for 1hr & * Use biopsy punch to take out hydrogels
e MTG & _gelatln used to form a hydrogel & mimic _ e Learned how to use Ca“pers to measure
the environment of the human body gelatin at 65 degrees diameter & height of the different hydrogels
* Hydrogel droplets link cells | » Added either MTG or water to gelatin « Learned to use degasser (to get rid of bubbles
. Droplert] netwr(])rks are easier for organoids to . Left at RT overnight in PDMS
grow throug . . « Learned to cut PDMS (cut out droplet
T0% * Observed the cross-linking ability of 2 batches of MTG
Gelatin Injectable Granular . . . . g enerato r)
Hydrogel « Biopsy punch hydrogel to test stiffness in mechanical tester  Used Plasma Bonder (to bind droplet
arzm— ) @ @ - Rest was put into oven at 37 degrees to see if it melt or not generator and microscope slide)
i % = 4 ) EPRYIRR 2w R it
Results: |
« Batch 1 became stiff under RT (Room Temperature) and 37 degrees
Celsius
:," K Batch 2 became stiff only under RT (Room Temperature) /
Cerebral Organolds /o ,;LQ - Negative conditions broke transglutaminase.
IR ——> Batch 1 Batch 2
Connected Organ0|ds 15 8 -
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* Improved drug Screenlng 0 | | 1 | 1 1 | | 0 | | 1 | | | 1 1
« Improved Understanding of RT+ RT- 37+ 37- 50+ 50- 65+ 65- RT+ RT- 37+ 37- 50+ 50- 65+ 65-
C ElReEgEnerEiivE DISgRses Condition Condition Iwouldﬁg!glg\gl‘lyrllzeLSCgJ?owueng rlltgsmy scholarship
* Develop personalized treatment : - : : :
i Pp _ Stiffness of gelatin MTG hydrogels after overnight incubation and giving me the opportunity to be part of this
Improved perception of human BT 37 50 65 _ _
\ brain development / e R wonderful experience. | would also like to thank my

mentors James Eichenbaum and Alisa Peshina for
guiding my lab research this summer. Thank you to
, , Professor McCain for giving SHINE students the
\ opportunity to gain research experience in her lab and
- L2l most importantly thank you to my parents and
- » =N o’ | S (. godmother for bringing me every day of the program
Hydrogels after taken out of 37° Celsius oven and supporting me through this journey.

Objectives

= Fabricate hydrogels that connect
neural organoids

» Explore the properties that make gelatin
and transglutaminase link together
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