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Bone Grafting Options
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CBMs: The Value to Clinical Practice

® Attributes of autogratft:




Variables That Play a Role in Graft Quality

® Donor Screening
® Processing Techniques

— Treatment types




CBMs on the Market
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Preclinical Evaluation of CBMs




Characterization

Cell Presence Cell Proliferation Cell Differentation




Gene Expression Comparison of CBMs
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ABSTRACT

Background: To evaluate the comparative abilities of commercially available, viable, cellular bone allografts to
promote posterolateral spinal fusion.

Methods: Human allografts containing live cells were implanted in the athymic rat model of posterolateral spine
fusion. Three commercially available allogeneic cellular bone matrices (Trinity Evolution, Trinity ELITE and Osteocel
Plus) were compared with syngeneic iliac crest bone as the control. All spines underwent radiographs, manual palpation,
and micro—computed tomography (CT) analysis after excision at 6 weeks. Histological sections of randomly selected
spines were subjected to semiquantitative histopathological scoring for bone formation.
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Abstract

Introduction: Cellular bone matrices (CBM) are allograft products that provide three
components essential to new bone formation: an osteoconductive scaffold, extracel-
lular growth factors for cell proliferation and differentiation, and viable cells with
osteogenic potential. This is an emerging technology being applied to augment spinal
fusion procedures as an alternative to autografts.

Methods: We aim to compare the ability of six commercially-available human CBMs
(Trinity ELITE®, ViviGen®, Cellentra®, Osteocel® Pro, Bio4® and Map3®) to form a
stable spinal fusion using an athymic rat model of posterolateral fusion. lliac crest
bone from syngeneic rats was used as a control to approximate the human gold stan-
dard. The allografts were implanted at L4-5 according to vendor specifications in
male athymic rats, with 15 rats in each group. MicroCT scans were performed at
48 hours and 6 weeks post-implantation. The rats were euthanized 6 weeks after
surgery and the lumbar spines were harvested for X-ray, manual palpation and histol-
ogy analysis by blinded reviewers.




Aim and Experimental groups

 To assess the rates of fusion in cell-based allografts with syngeneic live bone as
the ‘gold standard’ control; blinded CT evaluation by ImagelQ, Cleveland, OH

Live bone Syngeneic rat iliac crest bone (incl. 15 syngeneic bone donors) - 30
. _ Human cryopreserved cancellous bone containing viable cells, with _
Trinity Elite _ _ _ _ MTF/Orthofix 15
demineralized cortical bone matrix (>500,000/cc)
Vivigen Human cryopreserved viable corticocancellous bone and DePuy =
Vi
E demineralized bone matrix (? cells/cc) Synthes
Human cryopreserved cancellous bone combined with Zimmer/
Cellentra _ _ _ _ _ 15
demineralized cortical bone matrix (>250,000 cells/cc) Biomet
Osteocel Human cryopreserved cancellous bone containing viable cells, with NIas 15
Pro demineralized bone matrix added (>3,000,000 cells/cc) uvasive

Human bone allograft that contains both viable cells and growth
factors (>600,000 cells/cc)
Human cortical bone chips and demineralized bone matrix, with
Map3 multipotent adult progenitor cells (MAPC) cryogenically preserved  RTI Surgical 15
cells added at time of implantation (>50,000 MAPC/cc)

Total animals: 130

Bio4 Stryker 15



Results — New Bone Formation by Micro CT
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Clinical Studies




Selected Peer Reviewed Data on CBMs — Spine

Caputo, AM. Osteocel Plus Lumbar 30 12 months  Radiograph 96.4%
Fusion (XLIF)

Tohmeh, AG Osteocel Plus Lumbar 50 12 months  Radiograph 90.2%
Fusion (XLIF)

Ammerman, JM Osteocel Plus MIS TLIF 23 12 months  Radiograph 91.3%

Kerr, EJ Osteocel Plus ALIF/TLIF 52 24 months  Radiograph/CT 92.3%

McAnany, SJ, et al. Osteocel Plus ACDF 57 12 months  Radiograph 87.7%

Eastlack, RK et al. Osteocel Plus ACDF 182 24 months  Radiograph/CT 87%

Divi & Mikhael ViviGen ACDF, PCF 21 6 months Radiograph 100%

Lee, D. Map3/rh-BMP2 ALIF 20 map3 12 months  Radiograph/CT  91%

21 rh-BMP-2 91%



CBM

CBM Clinical Study Pipeline - Selected

Trial ID

Status

Completion

Start Date Date

# of Sites

Patient
Enrollment

Study Type

Length of Study

Type of Surgery

Vivigen

NCT02814825

Active, not
recruiting

Multi-Center (no

June 2016 July 2020 info)

100

Prospective single-
arm

Primary: 12 months post-op
Secondary: 0-12 months

Cervical

Vivigen

NCTO03733626

Recruiting

November

October 2018 2022

Prospective,
randomized

Primary: 12 months post-op
Secondary: 12 months

Vivigen

NCTO03527966

Recruiting

July 2017 July 2020

Prospective,
randomized

Primary: 12 months post-op
Secondary: 12 months

Lumbar

Bio4

NCT03077204

Active, not
recruiting

December

April 2017 2018

Single Center

Prospective single-
arm

Primary: 12 months post-op
Secondary: Pre-op-12months
post-op

Cervical

Cellentra

NCT02182843

Completed

Multi-Center
(Currently 6; up to
8)

January

July 2014 018

81

Prospective single-
arm

24-month post-op

Cervical

ViBone

NCT03425682

Recruiting

February December Multi-Center
2018 2020 (Currently 1)

Total 200.
Min 25 for ACDF,
min of 100 for
lumbar (TLIF or
PLIF)

Prospective

12-month post-op

Cervical or
Lumbar

NCT03896347

Recruiting

July 1, 2019 June 2021

120

Randomized

12-month post-op

3 level OLIF

NCT02808234

Recruiting

December  February

2015 2020 Multi-Center (3)

200

Prospective, non-
randomized

24-month post-op

Lumbar

NCT02023372

Enrolling by
invitation

December
2013 June 2020 1

57

Prospective

12 months

Lumbar

NCT02628210

Active, not
recruiting

December Multi-Center
2015 March2020 & rently 3)

Prospective single-
arm

Primary: Baseline, 6 weeks,
3-, 6-, 12-, 24-months
Secondary: Same unless
indicated otherwise

Lumbar




TE Lumbar Fusion Clinical Trial
NCT02969616

Prospective, Multicenter, Open Label
— 300 Subjects
Investigators




Study Design

Protocol:

— Assess safety and effectiveness of a Trinity ELITE in patients undergoing lumbar
arthrodesis at 12 and 24 months

Interbody or posterolateral fusion at 1 or 2 levels



Patient Demographics (n=75)




Clinical Assessment (n=75)*

Fusion

Secondary Clinical Endpoints



Summary

® Cell based allografts are a valid bone grafting
solution that fulfills a clinical need




