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There is a desperate need for new therapies

Mirin, A.A. J Womens Health. 2021

Steinberg, J.R., et al. Obstet. Gynecol. 2022



Local drug delivery improves therapeutic outcomes
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Adapted from Brako & Boateng. Expert Opin. Drug Deliv. 2025



Nanoparticles have limited transability

Low-throughput Time-consuming Expensive

Feng et al. J. Transl. Med. 2019



Bacterial extracellular vesicles (bEVs) show 

potential as therapeutics

Adapted from Moore et al. Nanoscale. 2024



Genetic engineering allows for therapeutic 

modifications 
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E. coli Nissle 1917-derived bEVs for engineering

E. coli Nissle 1917
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bEV loading requires periplasmic translocation

Factors that impact protein translocation/loading:

• Protein expression level

• Protein expression rate → cell metabolic rate



Genetic cassette for protein loading



Investigating optimal conditions for loaded bEVs
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Investigating optimal conditions for loaded bEVs

% Loading:

56.15 ± 4.365%

Protein content:

243.7 ± 24.14 µg/mL



bEVs are compatible with key vaginal microbiota: 

L. crispatus
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bEVs are compatible with reproductive tract cells
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Engineered bEVs are retained in the vagina
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Bacterial extracellular vesicles as a tunable 

platform for vaginal drug delivery

Optimized model protein 

loading into bEVs

Compatible with key 
vaginal microbiota

Internalized by vaginal 
epithelial cells and 

endocervical cells in vitro

Retained in the vagina for 
6 h after administration



Loading relevant proteins

Future Work

Engineering the surface 

with cell targeting peptides
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Periplasmic loading increases bEV concentration

Darby Steinman

Zierden Lab
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