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Nonspherical, biodegradable particles
possess powerful drug delivery |mpI|cat|ons
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Poly(B-amino ester) (PBAE) as a modular biomaterial
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Poly(B-amino ester) (PBAE) as a modular biomaterial

Green et al. Acc Chem
Res. (2008)
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Young's Modulus at 37°C (MPa)

PBAE-dA elasticity and degradation can be tuned
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Use Case 1.
Cellular backpacks for drug delivery

Dendritic Cells
Macrophages . %

ge

[ Can we harness the adaptability of PBAESs to fabricate cellular backpacks with J

controllable properties at scalable quantities?
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~ BCells Work performed in large part by the Mitragotri group
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PBAE-dA backpacks are biocompatible and
promote adhesion

1 particle:cell , 5 pamnticles:cell

0.64ng/well (~1 particle/3 cells)
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Backpacks prolong drug release of dexamethasone
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Use Case 2:
Biodegradable magnetic microrobots

Can we fabricate hydrophobic, biocompatible, and fully biodegradable

microrobots using PBAES?

Tottori S. et al, Adv. Mater. (2012)
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Two-photon lithography

Laser pulse
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e ~200nm 3D resolution

« ~107? particles/hr
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Fully biodegradable magnetic micRotinis
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MicRotinis offer spatiotemporal control
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Theoretical macromer formation

Theoretical Macromer Formation (molar ratio diacrylate:amine)
1:1 1.5:1 2:1 5:1
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H-NMR validation of aza-Michael
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H-NMR validation of aza-Michael
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Dexamethasone release
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MTT assay
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Drug release calibration curve
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Drug release curve fits
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Hixson-crowell fit of poly-benz 5
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Contact photolithography parameters

Molar ratio DOERE
Amine diacrylate:amin| TCMwt.% | TPOwt.% | 405nm light
. (mJ/cmz)
Isobutglamln 1.2 10 3.00 392
Isobutglamln 15 10 3.00 112
Isobutglamln 5 0 0.85 154
Isobutgllamln 10 0 0.85 112
Benzhydrazi 15 10 3.00 336
de
Benzhydrazi 5 0 0.85 84.0
de
BenzgzdraZI 10 0 0.85 70.0
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We can print features with submicron critical
dimensions via two-photon lithography

Scan speed:7000; Laser power:50%

47% error at 200nm
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Experimental Feature Width (um)

Scan speed:7500; Laser power:45%

16% error at 500nm
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Maskless photolithography

* 20.6um 2D resolution”
e ~10%particles/hr

*uMLA. Heidelberg Instruments. (2025, June 5).
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