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e 1. Al-Augmented Tissue Regeneration

o Designing Al-driven models for tissue repair prediction.
Automated bio-scaffold optimization using generative Al.
Integrating machine learning for stem cell differentiation control.
Real-time monitoring of regenerative responses via Al algorithms.
Smart wound healing systems powered by Al sensors.
Predictive analytics for post-transplant integration success.
Al-assisted identification of regenerative signaling pathways.
Neural regeneration forecasting through Al neural nets.

Deep learning for organoid maturation modeling.

o Ethical modeling of regenerative Al intervention boundaries.
¢ 2. Synthetic Exosome Engineering

o Programmable exosome cargo delivery for organ repair.

o Biofabrication of synthetic exosomes with tunable targeting.

o Developing hybrid nano-vesicles for immune modulation.

o Controlled exosome release platforms for damaged tissues.

o Regulatory RNA packaging into therapeutic exosomes.

o Combining CRISPR-loaded exosomes with local delivery systems.

o Cross-species exosome therapeutic design studies.

o Designing biodegradable exosome scaffolds.

o Integration of synthetic exosomes with bioprinted tissues.
Tracking exosome biodistribution using Al tagging systems.

e 3. Self-Assembling Living Scaffolds

o Bio-intelligent scaffolds that morph based on cellular needs.

o Self-healing materials embedded with responsive cells.
Scaffold architecture that dynamically guides cell migration.
Integration of micro-robotsin scaffold self-assembly.
Biomimetic interfaces with dynamic ECM remodeling ability.
Spatiotemporal regulation of scaffold bioactivity.
Layer-by-layer smart polymer-cell scaffold designs.
Photonic-triggered scaffold activation for targeted regeneration.
Real-time growth factor release from scaffold cores.
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o Shape-memory scaffolds for organ-like structures.
¢ 4. Regenerative Bioelectric Circuitry
o Biodectrical modulation for limb regeneration control.
o Wound field therapy circuits integrated with implants.
o Designing electro-sensitive tissue patches for neural healing.
o Battery-less bioelectric implants powered by ionic gradients.
o Mapping cellular electrophysiology for regeneration triggers.
o Hybrid electric-biochemical control for stem cell activity.
o Pulse-sequenced stimulation for vascular repair pathways.
o Biodectric cue programming in 3D-printed tissues.
o Self-powered electro-regenerative microchips.
o Neuro-€lectro-modulation for spinal cord repair.
¢ 5. Interdisciplinary Regener ation Ecosystems
o Co-development of plant-animal hybrid regeneration models.
o Eco-biological repair systemsin environmental wound zones.
o Bio-inspired architecture for space-based tissue regeneration.
o Symbiotic microbiome engineering for regenerative support.
o Smart bioshelters for chronic wound patients.
o Integrating urban biomaterials into wearable tissue repair Kits.
o Decentralized regenerative care vialoT-health interfaces.
o Virtual twin models of human organs for remote regenerative monitoring.
o Multi-species co-culture systems for synthetic biology healing.
o Distributed regenerative sensor networks in public health zones.
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