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MIAMI Cells

Marrow Isolated Adult Multilineage Inducible (MIAMI)

D Ippolito et al., 2004 J Cell Sci 117:2971 
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Features and Benefits

ÅHuman Cell Tissue Product (HCT/P)

Å3 essential components for bone growth

ïOsteoinductive, Osteoconductive, Osteogenic

ÅSupraphysiologic levels of MIAMI cells, OPCs, 
MSCs

Å100-300 µm bone particle size

ÅNovel cryoprotectant that is effective and safe to 
implant

ÅConvenient handling and preparation in OR

Å2 year shelf life from cell freeze date



Regulatory

ÅThe graft (scaffold and cells) is processed in 
accordance with AATB and FDA

ÅRegulated under FDA CFR Title 21 Part 1271 

ÅHuman Cells, Tissues, and Cellular and Tissue-
Based Products (HCT/P 361)

ïMinimal Manipulation

ïHomologous Use

ïNeeds to be free of contamination



Donor Criteria and Screening

ÅMales and Females, Ages 
15 ς55 

ÅExtensive donor screening 
by licensed laboratories 
and physicians

ÅFollows process that meets 
FDA and AATB 
requirements for 
screening/testing

TEST SYMBOL

-Human Immunodeficiency Virus (HIV)

HIV-1/2 Antibodies HIV-1/2-Ab

Nucleic Acid Test for HIV-1 RNA HIV-1 NAT

-Hepatitis B Virus (HBV)

HBV Surface Antigen HBsAg

HBV Core Antibody  (IgG & IgM) HBcAb

Nucleic Acid Test for HBV DNA (if 

applicable)
HBV NAT

-Hepatitis C Virus  (HCV)

HCV Antibody HCVAb

Nucleic Acid Test for HCV RNA HCV NAT

-Human T Cell Lymphotrophic  Virus I/II (if 

applicable)

HTLV-I/II Antibody HTLV-I/II-Ab*

-Syphilis

Rapid Plasma Reagin Screen RPR**

or

T. Pallidum IgG T. pallidum  IgG

-Cytomegalovirus CMV Ab (IgG & IgM)



Safety
ÅProcessed under 

aseptic conditions 
in class 100 clean 
rooms 

ÅMicrobial cultures 
performed 
throughout 
process according 
to industry 
standards

ÅMLR for HLA
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Cell Component

ÅProduct:

ï150,000 viable cells/cc

ï100,000 MSC/cc

ÅViability approaching 92% in 
all donors

ÅMSCs > 70% of viable cells

ÅSupra-physiologic 
concentration of MIAMI cells

ÅEnriched population of 
osteogenic cells
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Novel Cryoprotectant

ÅDMSO-Free

ïNot toxic to cells at room 
temperature

ïNo need to decant!

ÅSustains cell viability after freezing and 
thawing

ÅSustains Phenotypic durability ςcell 
identity



Small Animal Model - Athymic Rat

Implantation 3-weeks 6-weeks
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Implantation ςBilateral; Ant/Post



Animal 30

ViaFormfor animal studies

ViaForm2.0 
Viaform
3.0

Components Particle Size Percentage Percentage

Mineralized Cortical Shavings 300um+ 60% 50%

Demineralized Cortical Shavings300um+ 20% 20%

Mineralized Cort Shavings 
Powder 106-300um 10% 10%

Crushed Cancellous
1000-
1700um 10% 20%

6 weeks





Micro-CT Analysis
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Nude Rat Model Viagraft
without Cells ς6 weeks

DBM ςBlue Green

New Bone ςRose



Nude Rat Model Viagraft
with Cells ς6 weeks

DBM ςBlue Green

New Bone ςRose



Placement: Bone vs. Skeletal Muscle

?
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Placement: Bone vs. Skeletal Muscle

?

Bone Mesangioblasts
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Adjacent Muscle Margin Maintained

Skeletal muscle clearly 
delineated (yellow arrows), no 
evidence of heterotopic
calcification. (ABOVE)

Exacting and profuse bone 
formation, no suppression of 
peripheral nerve morphology 
(RIGHT)





TLIF Fusion with Viable Allograft - 50 
Consecutive Cases at 12 month Follow-up 

Å50 Patients ς75 Levels
Å12-month clinical
Å47/50 Fuse (94% of Patients; 96% of Levels)
Å3 patients not fused
ïall single level procedures
ïall failure occurred at L5-S1.
ïNone of the patients who did not fuse were assigned to co-

morbidities of smoking or diabetic complications.

ÅANOVA demonstrated no correlation in the success of 
the spinal fusion between age, BMI, or number of 
levels treated

-Will Tally, MD, Athens OrthopaedicClinic, Athens, GA, USA



LLIF Fusion with Viable Allograft - 25 
Consecutive Cases at 12 month Follow-up
Å25 Patients ς46 Levels
Å12-month clinical
Å23/25 Fuse (92% of Patients; 96% of Levels)
Å2 patients not fused
ïBoth 2-level procedures
ïDespite 1 level unfused, adjacent segment fused.
ïNeither of the patients who did not fuse were assigned to 

co-morbidities of smoking or diabetic complications.

ÅANOVA demonstrated no correlation in the success of 
the spinal fusion between age, BMI, or number of 
levels treated.

-Will Tally, MD, Athens OrthopaedicClinic, Athens, GA, USA



Substantiation of Biologic Activity

Pre-clinical data
Å30 animal OI study (42-day) Micro-CT, histology, 

Radiographs 3 weeks and 6 weeks
Å8 animal OI study (8-weeks) Radiography, histology, 

quantitative assay
Å8 animal 8-week, 2-level fusion study Radiography, histology, 

biomechanical testing
Clinical Study
ÅViagraft FusionI LLIF 25 patient, 46 levels, 

96%
ÅViagraftFusion II TLIF 50 patient, 75 levels, 

94%
Near Future Pipeline
ÅViaDiscLaunch
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The evolutionary increments over the last  4000 years are 
probably far smaller than we might suppose. In fact, the pathology 
attendant to our species is more likely better scaled in technology 
than in disease.ςJohn C. Baird
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ViaDiscςBiomechanical Loading

William C Hutton, DSc
Emory Spine Center
Decatur, GA 30030









Cell-Mediated Therapy

ÅFocus of therapy ς
new tissue

ÅComponent of tissue 
ςcells

ÅGrowth factor intent 
ςbring cells

ÅCells maintain in situ 
autocrinecapacity



Cell-Based Therapy

Chondrocyte-like Cells MesenchymalStem Cells Notochordal-like Cells

Growth Factors Gene Therapy

* * * * *
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Cell Replacement Strategy

ÅCells responsible for disc metabolism

ÅCorrect matrix insufficiency

ïInhibit further tissue breakdown

ïEnhance structural proteins

ÅDisc Cell Population

ïAugment

ïRe-orient

ïReplace

ÅRestore segment biomechanics



Technology ςRich Strategy
AKA Complicated

Boos N, WeissbachS, RohrbachH, WeilerC, Spratt KF, NerlichAG (2002) Classification of 
age-related changes in lumbar intervertebraldiscs: 2002 Volvo Award in basic science. 
Spine 27:2631ς2644
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Cells delivered: 
Viability
Durability
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Nucleus Morphology

Nucleus Pulposus







Following MSC Implantation

Stem Cell Viability 
12 months following 
implansplantation

IntervertebralDisc
12 months following 
Adipose derived cell 
implantation








