k Kolosis Scientific Team

Summit Matrix™ Advanced Bone Graft

Overview

Kolosis™ has developed a portfolio of advanced synthetic bone graft products based on the company’s proprietary
NanoLift technology. NanoLift is an innovative graft material that has been engineered to improve the bone
regeneration process by combining multiple advanced bone formation characteristics into a single material.

NanoLift utilizes four advanced material properties to enhance the bone healing response: (1] a nanocrystalline
surface, (2) a bone-like mineral composition, (3] an optimized dual-stage resorption profile, and (4] a biomimetic
porosity. Together, these features enable NanoLift to promote bone formation in soft tissue environments without
supplemental cells or growth factors.*™*

Nanostructured Surface

Unlike standard calcium phosphate (CaP) bone graft products that have a relatively smooth surface, the surface of
NanoLift-based bone graft products has a nanocrystalline structure. This surface topography difference is evident in
the scanning electron microscope (SEM) images below, where the NanoLift surface is completely covered with
anosized plate-like crystals, while the competitive product has an aggregated surface consisting of smooth
geometric clusters (Figure 1).
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Figure 1. Magnified SEM image of the Summit granule surface (left) a competitive B-TCP product (right).

Surface Composition

In addition to the nanocrystalline structure,

NanoLift granules have a distinct dual-region
composition featuring a calcium carbonate core and a
hydroxycarbanoapatite (HCA] surface (Figure 2). Using a
proprietary manufacturing process, a thin outer layer
of the porous calcium carbonate granule is converted
into nanocrystalline HCA, which is a carbonated form

of hydroxyapatite that closely resembles the mineral
content of bone. This is the same bone-like apatite
material that forms on the surface of bioactive glass Figure 2. SEM image of Summit's distinct
(45S5) when incubated in simulated body fluid (SBF). dual-region composition (1,000X).

Pore Space

HCA Surface Layer

Calcium Carbonate Core
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The ability of NanoLift's HCA layer to support the

O HCA Layer
growth of a bone-like apatite layer was tested Bone-like
using bioactive glass (4555) as a positive control. Apatite Layer

After 14 days of SBF immersion, SEM images
of both sample groups show the formation of a
bone-like apatite layer on the surface of each
group, with them NanoLift group resulting in

a qualitatively thicker layer than that of the
bioactive glass sample (Figure 3!

NanoLift Bioglass

Figure 3. Cross-sectional SEM images (1,000x) of the NanoLift and
bioactive glass samples following SBF immersion at timepoint 0 and 14

Dual-Stage Resorption

NanoLift bone grafts were designed to provide an optimized resorption profile that aligns with new bone growth.

The granules are unique in that their dual-region composition (HCA-surface with calcium carbonate core) allows
resorption to be directly controlled by the thickness of the HCA surface. This is due to the slower resorption rate of
the HCA layer compared to the calcium carbonate core. When implanted, NanoLift's initial resorption occurs at a pace
that gives the bone formation process enough time to fill in the porosity with new bone. Once this is complete, the
calcium carbonate begins to quickly resorb, creating additional space bone to continue growth throughout the graft.
Figure 4. Histology image showing NanoLift resorption and new bone formation

At 12 weeks, prominent bone growth (yellow] is visible on the surface of the NanoLift granules while also
penetrating into the calcium carbonate area (Figure 4). This timepoint depicts both the initial resorption of the
HCA layer and penetration of new bone into the calcium carbonate region.

O Regenerated Bone
O HCA Layer
Soft Tissue

© Calcium Carbonate

Figure 4. Histology image showing NanoLift resorption and new bone formation

Biomimetic Pore Architecture

Bone graft porosity is one of the key material properties that can impact healing and graft function. While all
osteoconductive materials allow for bone formation on the surface of the implant, the pore size and interconnectivity
dictate how much bone will form within the graft. NanoLift has a distinctive biomimetic architecture that closely
resembles human cancellous bone (Figure 5).

NanolLift Architecture Cancellous Bone

Figure 5. SEM comparison of the pore architecture of TrelCor (left) and cancellous bone (right)

Kolosis: For Internal Use Only 20f4



k Kolosis Scientific Team

NanoLift granules feature a fully interconnected
porosity with an average pore size of 500 pm. Unlike
traditional synthetic bone grafts, NanoLift's unique
structure provides continuous pathways within each
granule, allowing uninhibited cellular access through
the entire NanoLift structure (Figure é). This design
enables NanoLift bone grafting products to function as
a highly effective scaffold for bone to grow seamlessly
throughout the entire implant area.

Figure 6. SEM image of NanoLift granule cross section.
Performance

NanoLift granules, featuring a nanocrystalline HCA surface and biomimetic pore architecture, provide an enhanced
osteoconductive scaffold that enables bone formation in soft tissue environments without supplemental cells or
growth factors.

18%
Inan in vivo sheep intramuscular model, NanoLift 16%
delivered leading results compared to two competitive
products. Samples were tested against a Bioglass
granulea product and a firstgeneration B-TCP granule
product. The results in Figure 7 demonstrate that
NanoLift granules yielded in a statistically higher average
percent bone at 12 weeks than the Bioglass and B-TCP
competitors. Histology images for each implant group
show ectopic bone growth observed at the 12 week
timepoint. NanoLift showed significantly more robust o NanoLift
bone formation than its Bioglass granule counterpart,
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_ _ _ Figure 7. Performance results from sheep muscle pouch model
while the B-TCP group yielded none (Figure 8). showing the average percent of bone at 12 weeks (p < 0.05)
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Figure 8. Histology images for NanoLift granules (left), Bioglass granules (center), and B-
TCP granules (right) from sheep muscle pouch model at 12 weeks

Conclusion

NanoLift represents an advanced synthetic bone graft material that is engineered with specific structural and
compositional properties to provide an enhanced osteoconductive scaffold for bone healing. The combination of
ananocrystalline surface, HCA composition, biomimetic pore architecture, and optimized resorption profile results in
unique material that is actively involved in the healing process. Kolosis NanoLift-based advanced bone graft products
provide surgeons with state-of-the-art grafting solutions designed to improve patient outcomes.
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For more information on the science of aseptic processing and terminal sterilization,
contact the Kolosis Scientific Team at info@kolosis.com.
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