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Market Need

Regenerative medicine scaffolds must balance mechanical integrity, biological integration, and practical surgical handling. The base
microgel paste—collagen platform in Invention 2026-002 addresses this by allowing collagen to form directly inside a crowded, injectable
microgel paste that supports cellinvasion and spreading. This Invention 2026-003 builds on that platform to address an additional need:
greater control over collagen fiber architecture and scaffold stiffness, especially for tissue applications where larger, thicker, or more
organized collagen structures may be important. Collagen bundling is a key design feature for dense tissues such as tendon, and that
alginate-modified composites may support more robust collagen fiber structures and syringe-based handling or extrusion.

- -
& Tropocollag
& Ca™ Addition

Chapman Solution

Dr. L. Andrew Lyon and his research team developed a biomaterial that adds a calcium-crosslinked alginate network to Chapman’s
microgel paste—collagen composite platform. The resulting material combines: (1) a packed microgel paste that provides a viscoelastic,
cell-permissive matrix; (2) collagen fibers that provide cell-adhesion sites and biological cues; and (3) an alginate network that provides
additional mechanical tuning, calcium-triggered stiffening, reversibility, and molecular crowding that drives collagen fibers into larger
bundles. The key improvement is that alginate appears to change how collagen self-assembles inside the microgel paste. The alginate
promotes collagen phase separation and bundling, resulting in larger collagen fibers that appear more resistant to shear-induced
damage and mav be better suited for extrusion or iniection after formation.

Competitive Advantages

Feature

Chapman’s Alginate-Collagen-Microgel Composite

Conventional Microgel Approaches

Collagen Architecture

Alginate drives collagen bundling into larger, thicker, more
hierarchical fiber structures within the microgel paste

Many approaches fabricate microgels made of collagen
or alginate, rather than assembling collagen and alginate
within a microgel paste

Mechanical Tuning

Adds a third level of tuning through calcium-crosslinked
alginate, in addition to microgel and collagen composition

Collagen-only or microgel-only systems may have fewer
independent control points for stiffness and structure

Handling/ Injection
Potential

Initial studies suggest alginate:collagen:microgel
composites can be pipetted or extruded while maintaining
intact collagen fibers

Some scaffold systems require rapid mixing, pre-formed
pores, annealing, or more complex fabrication
workflows

Reversibility / Setting
Behavior

Collagen provides adhesion; matrix supports rapid
invasion/spreading

Many hydrogel systems rely on fixed or less easily
reversible network structures

Potential Tissue-
Specific Value

Collagen bundling may be useful for dense, mechanically
demanding tissues such as tendon, where bundled collagen
contributes to strength and damage resistance

Collagen bundling is described by the inventor as
difficult to achieve using other biofabrication methods

Applications

medicine,

with tunable mechanical
collagen architecture
e Wound healing and soft tissue reconstruction materials

Intellectual Property
e Injectable scaffolds for tissue repair and regenerative .

properties and

that can be delivered by injection or conformally placed at
the treatment site

e Biofabrication and engineered tissue constructs, including
applications where bundled or aligned collagen structures
may be desirable (e.g., tendon-like tissues)
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Patent application filed

Stage of Development

Established a fabrication process and observed
significantly increased collagen bundling and
larger fiber architectures in alginate-containing
composites compared with the base microgel
paste—collagen system
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