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Failure at any step compromises tissue repair

Recruitment Adhesion Proliferation Differentiation Regeneration

However, conventional biomaterials often target isolated steps of regeneration
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Injectable platform

Dual regenerative cues

Expected outcome

Thermosensitive PP hydrogel 

SDF-1α (S) and Laminin (L)

Angiogenesis and tissue 
regeneration

PP: Poly(organophosphazene)-polyethyleneimine



PPL: PP and L complex
PPLS: PP, L, and S complex

Body-temperature gelation creates a local depot for regenerative cues

Injectable & 
Thermosensitive

Sol-gel transitionBNanocomplex formationA

Thermosensitive rheologyCInjection

Gelation at 37℃

In situ gel formation 
and local retention

Solution at 4℃

PP PPL PPLS



PPLS enables sustained SDF-1α release and prolonged laminin retention

Concept Dual-cue retention and release profileA

In vivo laminin retention and MSC recruitmentB

2. Laminin retention

MSC
attachment

SDF-1α

MSC recruitment

1. Sustained release of 
SDF-1α



Laminin-retaining PPLS supports MSC adhesion and growth

Cell attachmentA

Cell proliferationB

PPS PPLS PPS PPLS



PPLS improved limb perfusion and reduced ischemic damage in vivo

Study design Perfusion recoveryA

Timeline

Injection schematic

In situ hydrogel injection 
into ischemic hindlimb



PPLS drives regenerative recruitment, angiogenesis, and vessel maturation

Angiogenesis and vessel maturationBRegenerative cell recruitmentA



An Injectable Hydrogel Niche Mimicking intrinsic Regeneration

SDF-1α-driven
stem cell recruitment

Laminin-mediated
cell attachment and 
prolifertion

Enhanced
angiogenesis and 
perfusion recovery



3. Proliferation

A versatile hydrogel platform for intrinsic tissue repair

1. Cascade-mimicking 
design

2. Programmable 
bioactive cues

3. Versatile regenerative 
platform

1. Recruitment

2. Adhesion4. Differentiation

Injectable hydrogel depot

Chemokine
cue

ECM
cue

Physical
cue

Hydrogel
platform

Vascular
regeneration

Nerve
regeneration

Corneal
regeneration

Skin
regeneration
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