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Study Overview
Background Context:
Viable bone matrix (VBM) allografts, which like autograft, contain viable MSCs and osteoprogenitor cells, are
an important alternative to the gold standard of autograft without the associated complications. Beyond the
number of cells, the health of these cells in the VBM is also key for bone regeneration. Specifically, apoptosis
is important for bone remodeling by regulating the cells involved in bone formation, however, improper
apoptotic activity can lead to diminished bone remodeling potential. Studies have shown that apoptosis
prevents osteogenic differentiation and impedes the activity of osteoblasts.1 A novel VBM, ViBone, was
designed to better preserve the health of the endogenous cells and minimize apoptotic activity within
the allograft.

Purpose:
Apoptotic activity, cellular proliferative capacity and osteogenic potential were assessed in vitro to investigate
the cellular health of ViBone. Clinical outcomes were evaluated in patients that underwent lumbar or cervical
fusion using ViBone.

Methods:
Samples of ViBone (Aziyo Biologics, Inc., Silver Spring, MD) and control VBM were prepared from each of three
donors and tested in vitro. Apoptotic activity was assessed by measuring caspase release. Cell proliferation
rates were determined by quantifying cell number during 7 days of culture. Osteogenic potential was assessed
by measuring the production of osteogenic markers (Osteopontin, osteocalcin and collagen type I) from either
ViBone or the control VBM when stimulated to undergo osteogenesis.

Clinical

Characterization

Early Evidence of Fusion

Better Cell Health

Description of ViBone

• Human tissue allograft consisting of cryopreserved
bone matrix

• Aseptically processed to preserve native factors that
support bone repair

• Human Cellular and Tissue Based Product (HCT/P)
per 21 CFR Part 1271.

• Provides all three components critical for bone
regeneration:

– osteoconductivity,
– osteoinductivity, and
– osteogenicity.

Purpose

Purpose

• Compare in vitro apoptotic activity, cellular

proliferative capacity and osteogenic potential of
ViBone to a control viable bone matrix (cVBM)

ViBone had 58% fewer apoptotic cells compared to control VBM, and ViBone cells proliferated approximately twice
as fast as cells from control VBM. ViBone produced more osteogenic factors (osteopontin, osteocalcin, collagen
type I) when stimulated to undergo osteogenesis compared to control VBM indicating greater osteogenic potential.
Clinically, no complications were noted in the patients receiving ViBone. Evidence of bridging bone was observed
in 5 out of 6 cervical fusion patients at an average of 130±76 days. Evidence of bridging bone was observed in
8 out of 10 lumbar fusion patients at an average of 264±51 days post-surgery.

Methods

• Samples of ViBone and cVBM prepared from each
of three donors and tested in vitro

• Testing evaluated:

• Clinical data was retrospectively collected for

16 patients following cervical or lumbar fusion
using ViBone
– Cervical: 6 patients, 11 levels
– Lumbar: 10 patients, 12 levels

– Apoptotic activity

• No complications noted in patients receiving ViBone
– No hardware failures and no revisions or
surgeries required

• Early evidence of bridging bone was observed in
5 out of 6 cervical fusion patients at an average
of 130 +_ 76 days

• Early evidence of bridging was observed in 8 out of

10 lumbar fusion patients at an average of 264 +_ 51
days post-surgery

• Independent radiologist evaluated radiographs

– Cell proliferation rates

for fusion as evidenced by bridging bone >80 days
post cervical and >180 days post lumbar surgery

– Osteogenic potential

• Optimized processing preserves the health of

native bone cells and yields more readily available
bioactive agents to support new bone formation

Results: Fewer Apoptotic Cells

Faster Proliferation Rate

Cervical Case

Lumbar Case

• 75-year old male

• 65-year old male

• Symptoms: Neck and upper extremity pain

• History: Previous bilateral hip replacements

• Diagnosis: Severe cervical stenosis with

• Symptoms: Severe back, buttock and

• Procedure: ACDF

• Diagnosis: Spondylolisthesis and foraminal

myelopathy and degenerative disc disease, C5-C7

• 3cc ViBone with PEEK cages and screws

right leg pain

stenosis, L5-S1

• Procedure: Anterior and posterior lumbar spinal

decompression, interbody and lateral transverse
process fusion

ViBone

• 20cc ViBone, anterior retroperitoneal interbody
cages, and lumbar pedicle screws

• ViBone had 58% fewer apoptotic cells compared

• ViBone proliferated at a faster rate than cells from

Greater Osteogenic Potential

Conclusions

to control VBM

control VBM.

83 Days Post-Surgery

• Manufacturing process for ViBone preserves tissue

Conclusions:

health and minimizes apoptotic activity for greater
osteogenic potential

It is important to preserve graft health and minimize apoptotic activity within allograft tissue for greater osteogenic
potential. ViBone was developed to optimize these attributes. In vitro testing demonstrated better cell health in
ViBone, including lower apoptotic activity, better cellular proliferation, as well as greater production of osteogenic
markers than control VBM. Better cellular activity results in greater production of bone forming components,
possibly contributing to better bone regeneration. These findings were consistent with clinical outcomes
demonstrating safety and early radiographic evidence of bridging bone in cervical and lumbar spine fusion
with the use of ViBone viable bone matrix.

Bridging across
the disc space

• In vitro testing demonstrated better cell health in

ViBone compared to viable bone matrix manufactured
using traditional methods

257 Days Post-Surgery
Bridging across
the disc space

– Lower apoptotic activity
– Better cellular proliferation
– Greater production of osteogenic markers

• Better cellular activity results in greater production
1. Atashi et al. Stem Cells & Development. 2015. 24

cervical fusion patients

Methods

Clinical data was retrospectively collected for 16 patients after cervical (6 patients, 11 levels) or lumbar
(10 patients, 12 levels) spine fusion surgery using ViBone. Six patients underwent cervical (ACDF) and 10
underwent lumbar (9 lateral transverse process fusion and interbody fusion, 1 lateral transverse process fusion).
Radiographs >80 days post cervical and >180 days post lumbar surgery were evaluated for fusion as evidenced
by bridging bone by an independent radiologist.

Results:

• Clinical outcomes evaluated in lumbar and

Results

• ViBone produced more osteogenic factors when

of bone forming components

stimulated to undergo osteogenesis compared to
control VBM indicating greater osteogenic potential.
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• Although this is a small patient population, clinical outcomes demonstrate safety and early radiographic
evidence of bridging bone in cervical and lumbar spine fusion with use of ViBone

