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• Trinity Stem Cell Institute

• 510k Cellular Biofilter

• Ongoing Human / Animal Disk regeneration research

• Board Member, Foundation of Spinal 

Research, Education, Humanitarian Care

• Funds our Autologous Stem Cell Program

• Canine Allogenic Vetrinary Stem Cell Trial

PATHOLOGY REVIEW
 Cellular Senescence

 Telomere destruction (aging)

 Stress Induced Premature Cellular 
Senescence (SIPS)

 Premature Aging

 Disrupts cell replication by DNA 
damage

 Decreased number of active cells in 
disk

 Decreased ECM production (Nerlich et 
al, Spine 1997, Volvo Award Winner)

 Phenotypic Changes

 Increased Collagen Type 1 in NP

 Inflammatory MMP / cytokines

 Decreased Aggrecan

 Inability to resist mechanical load (Spine 
2002)
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PATHOLOGY REVIEW

 Sinuvertebral Nerve

 In growth

 Loss of inhibitory Aggrecan

 Expression of Nerve Growth Factor

 Exclusive to painful disks (Freedmont
et al., J Path 2002)

 Neurovascular  In growth

 Highly innervated vascular 
granulation tissue

 Substance P, C fibers

 Change in pH

 Death of NP cells

 Loss of Collagen / Aggrecan

 Cell Phenotype change

Disc cell
Nucleus

PHYSICAL CHANGES ARE NOT THE WHOLE STORY IN IVD 

DEGENERATION

Interactions Between Load and Cytokines in IVD
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ALLOGENIC STEM CELLS

 Mesoblast Phase 2 trial

 100 patients

 Saline vs. HA vs. 6 million MSC vs. 
18 million MSC

 Results

 VAS 7 to 3 in MSC

 48% reached 50% pain relief

 50% reached VAS<2

 43% reduction in ODI (39% 

reached ODI of <20)

 42% reduction in opioids

 3-6% of MSC needed additional 
procedure

 25% of control needed 
procedure

http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.Object name is 586_2008_750_Fig4_HTML.jpg [Object name is 586_2008_750_Fig4_HTML.jpg]&p=PMC3&id=2587656_586_2008_750_Fig4_HTML.jpg
http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.Object name is 586_2008_750_Fig4_HTML.jpg [Object name is 586_2008_750_Fig4_HTML.jpg]&p=PMC3&id=2587656_586_2008_750_Fig4_HTML.jpg
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OVERALL SUMMARY

• Prospective cohort pilot analysis

• 26 patients (ages 18-61) 

• One or two level DDD, refractory LBP

• Surgical Candidates

• Iliac crest harvest 60cc, centrifuge, reinject 
buffy coat of BMC

• Outcomes at 12 months

• 57% reduction in ODI

• 59% reduction in pain

• 24% disks improved in MRI

• Only 7.6% went on to surgery

• General trend for improved results with 
increased stem cells found in BMC

MATERIALS AND METHODS

• Inclusion/Exclusion criteria reasonable

• Bone Marrow collection (Hernigou, Int Ortho, 
2013)

• Jamshidi pulled back every 5-10ml

• Our research, 0.5-2ml yields more stem cells

• Perpheral blood contamination

• Blocking distal aspect of penetration tract yields 5-10x more stem cells

• Relocating to new locations of iliac crest yields more stem cells

• Intradiscal injection technique standard discogram 
approach

• Analysis of BMC – Very good
• Flow Cytometry, Total nucleated cell count, Culturing for CFU’s, Ability to 

differentiate

• CD2, CD3, CD8 – T cells; CD11b – macrophages; CD34 – hematopoietic 
stem cells

• Would have added CD45 – looks for leukocytes; and added one more 
marker for MSC’s

• Statistics: Two tailed Students T-test
• Should be paired

• However – their data set is not a bell curve
• Should have used a non-parametric statistical test

• Student T test shows signifigance eaiser

• BMC Analysis
• Proved adequately that they had cells able to 

differentiate, however should have used chondrocyte 
differentiation, not osteogenic

• Total Nucleated Cells

• Quite low number – 121 million cells / 60cc marrow

• Our lab: this age group, 1.5 billion cells / 60cc marrow

• Limited by one step centrifugations commercial system

• Limited by  iliac crest harvest technique

• Total Stem Cells

• CFU’s – 2700 cells per ml

• EXTREMELY LOW

• Most studies call for minimum 1 million – 18 million cells per ml

• Normal native disk – 1 million – 10 million cells / ml

• Flow cytometry didn’t match CFU’s – likely because chondrocytes have 

same markers – i.e. they were counting both chondrocytes and stem 

cells

• Clinical Outcomes

• 2 of 26 patients required fusion – phenomenal result as goal 
is to offer alternative treatment and lower cost, similar to 
Mesoblast

• Remarkable ODI and VAS reductions statistically significant 
at 40 of 42 time points

• No report on pain medication after procedure 

(confounder?)
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• Overall Impressive data set with remarkable 
reductions in pain and ODI

• Some missing data points specifically in patient 
that were having poor results – Outliers?

• Patient 203 reinjected despite not meeting 
criteria

• Improved results with more Stem cells – but #’s 
very small if put on scale of 20 million

• MRI Data

• Comparison of T2 image to an 

Inversion Recovery Image

• Nucleus will look more hydrated on IR image

• No other studies to date have shown 
improved Pfirrmann Disk Scores

• Are the other studies using too many competing cells?

• Or are these results due to comparing apples to oranges 

with regards to images

PURPOSE:

 Evaluation of the regenerative potential of autologous 
mesenchymal stem cells from two source tissues (adipose 
or bone marrow) cultured with or without the morphogen
TGFb in a rat degenerative disc model.

Adipose Derived

Bone Marrow Derived BMSC

TGF-b

Expansion alone

TGF-b

Expansion alone

ADSC
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HISTOLOGICAL RESULTS

Controls: 

 All with significant 

disc injury

 Loss of disc volume 

and scar formation 
(100%)

HISTOLOGICAL RESULTS

 BMSC alone

 1 million cells per ml

 100% injured discs were repaired with 
native histological morphology

 30.9% increase in disk volume

 Negative Cell Selection

 Flow Cytometry confirmation

 Typical centrifugation system used in OR (Bufffy Coat)

 Only about 121 million cells per ml

 2713 MSC’s /ml

 Mixed with 121 million other cells (0.003% purity)

 Lab grade equipment (multiple spin and wash):  1.5 billion cells/ml

 12 times more concentrated

 0.1% are stem cells (mixed MSC and HSC)

 1.5 million stem cells/ml

 0.3 million MSC’s/ml

 Mixed with 1.5 billion other cells (0.02% purity)

 Biofiltration: 87% cells are stem cells and chondrogenic precursors

 Select for:  CD44, 105, 106, 90

 Mesenchyal Stem cells and Chondrogenic precursor cells

 2 – 4 million cells per ml

 Based upon how much marrow is aspirated

 120 cc

 240 cc

 Biofiltration yields an 87% pure chondrogenic or osteogenic population

 Compared to 0.002% purity of useful cells in typical OR system
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RESULTS – 12 MONTHS - 128 PATIENTS
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 Stem Cell Reduction Pain

 7.6 to 3.7 (51.3%)

 P<0.03

 Stem Cell ODI Reduction

 47.0 to 22.1 (53.2%)

 P<0.03

 Equivalent Morphine

 43.0mg to 13.9mg (67%)

 P<0.05

 Subsequent procedures

 3 went on to fusion (2.3%)

 Buffy Coat Only

 25.6% reduction at 6 
weeks

 P<0.05

 Did not last
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