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Injectable hydrogels for sustained release of biologics

• Enhance the stability of protein cargo by maintaining aqueous environment

• Sequester relatively high quantities of the cargo

• Better mimic the mechanical properties of surrounding tissues

• Provide a minimally invasive method of injection
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Fine-tuning the cargo release profiles from hydrogels remains challenging (e.g., 

uncontrolled burst release, non-tunable pharmacokinetics).
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Fine-tuning the cargo release profiles from hydrogels remains challenging (e.g., 

uncontrolled burst release, non-tunable pharmacokinetics).

Potential advantages of specific dosing profiles remain untapped in 
hydrogel materials

Develop a generalizable hydrogel platform 

• Subcutaneous injection

• Programmable degradation → control the release pattern (e.g., first-order, 

zero-order, exponential, pulsatile, etc.) 



Gels created by oxanorbornadiene (OND) linkages
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Fragmentation half-lives were tested in chloroform at RT DS = 7% to 30%
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Programmable release of VLP using single/combinational ONDs

Single type of ONDs Combination of different ONDs in a same gel

Entrapped into Dex-OND (DS = 14-15%) + PEG-thiols; 10 wt%, 1-2 

mg/mL loading    



Expanding the release portfolio by optimizing degree of 

crosslinking (DC)

Chemistry + Topology = customized release patterns over 3 weeks: burst, linear, delayed, exponential 

OND degree of substitution (DS) → hydrogel degree of crosslinking (DC) → material stability
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Expanding small biologic modalities: adding tethering approaches
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In vivo characterization & long-acting immunization
130-150 Sa8 glycan 

per Qb-VLP →

conjugate vaccine 

Staphylococcus aureus (Sa)

Not only “release timeframe” but also 

specific “release pattern” matters!



Material contains 

the seeds of its own 

destruction!
Conclusion & Takeaways

• Developed injectable hydrogels with programmable 

degradation via OND chemistry

• Enabled precise control over release kinetics 

profiles—burst, linear, delayed, exponential—for multi-

scale cargo (VLPs, IgG, GFP) over 2-3 weeks

• Demonstrated enhanced immune responses from 

sustained in vivo vaccine delivery
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