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DISCLOSURES

FINANCIAL DISCLOSURES
No Financial Incentive  or Conflicts of Interest
Employee –  BioXcellerator
Former Employee – Arthrex, Inc.

PRODUCT DISCLOSURES
Some treatments proposed in the presentation are not cleared by
the FDA and off-label use of the following products are discussed.
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CASE
23yo Male, Offensive Lineman @ Div. I Football School

2019 – Left Knee Fresh OCA LFC & Lateral Meniscus Debridement
2021 – Left  Knee Lateral Meniscus Repair 
2022 – Left Knee Arthroscopic Debridement & LFC Graft Evaluation
    Dx – 9x9mm area of exposed bone (80% healed) on LFC
   5x5mm patella OCD

 * Failed Multiple Rounds of Rehab and HA Injections
    Unable to play, No NIL

Rx – Revision Left Knee OCA & Related Procedures
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REGENERATIVE MEDICINE
IN ORTHOPEDICS

“Regenerative medicine is focused on 
developing and applying new treatments to heal 
tissues and organs and restore function lost due 

to aging, disease, damage or defects.” 
 – Mayo Clinic
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CELLULAR PRODUCTS
PRP, BMA/BMC

ADIPOSE MSCsAMNION UMBILICAL CORD MSCs
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CARTILAGE & BONE GRAFTS
Autograft , Allograft

SCAFFOLDS
Dermis, Amnion, Xenograft
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FDA Regulation

Minimally-Manipulated
Not Combined With Another Substance

Homologous Use
Administration During Same Procedure As Harvest

*No storage, expansion or culture
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FDA Regulation of PRP

510K Clearance of PRP Machines
“…for producing platelet-rich preparations intended to be used 
to mix with bone graft materials to enhance bone graft handling 
properties in orthopedic practices. The use of PRP outside this 
setting, for example, an office injection, would be considered 

"off label."
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PLATELET “RICH” PLASMA
DO YOU KNOW WHAT YOU’RE PREPARING & INJECTING?

Definition:  3-5x Normal Platelet Count
How Many CCs of Blood?

Pre-Production Platelet Count?
Post-Production Platelet Count?

Leukocyte-Rich?
Leukocyte-Poor?

10

REGENERATIVE MEDICINE
IN ORTHOPEDICS

PLATELET “RICH” PLASMA
DO YOU KNOW WHAT YOU’RE PREPARING & INJECTING?

11

REGENERATIVE MEDICINE
IN ORTHOPEDICS

PLATELET “RICH” PLASMA
DO YOU KNOW WHAT YOU’RE PREPARING & INJECTING?

12



4/30/24

5

REGENERATIVE MEDICINE
IN ORTHOPEDICS

PLATELET “RICH” PLASMA
DO YOU KNOW WHAT YOU’RE PREPARING & INJECTING?

Leukocyte-Rich      vs.   Leukocyte-Poor

“Buffy Coat” 
PRP

Neutrophils
Monocytes

No “Buffy Coat” 
PRP

No Neutrophils
No Monocytes
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PLATELET “RICH” PLASMA
DO YOU KNOW WHAT YOU’RE PREPARING & INJECTING?

Leukocyte-Rich    vs.   Leukocyte-Poor
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AMNION
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AMNION

*Though injected, cleared by the FDA under a scaffold
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AMNION

Anti-Inflammatory Cytokines
Growth Factors
Peptide Complexes
*NO LIVE CELLS

17

“ STEM CELLS ”

MSCs?

MESENCHYMAL STEM CELLS?
MESENCHYMAL STROMAL CELLS?

MEDICINAL SIGNALING CELLS?
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EFFECTS
Reduce Inflammation
Stabilize Native Cells
Regenerate New Cells

“ STEM CELLS ”
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Mechanism of Action

Paracrine Activity
Cell-Cell Contact

Mitochondrial Transfer
MSC Integration

Extracellular Vesicles/
Exosomes

“ STEM CELLS ”
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BONE MARROW ASPIRATE / CONCENTRATE
DO YOU KNOW WHAT YOU’RE PREPARING & INJECTING?

 Definition:  Marrow concentrate containing 
          anti-inflammatory proteins & growth factors, MSCs 

Harvest Site?
How Much Aspirate?

Cell Count, Purity & Potency?
Clinical Indication?
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BONE MARROW ASPIRATE / CONCENTRATE
DO YOU KNOW WHAT YOU’RE PREPARING & INJECTING?

ILIAC CREST

FEMUR
TIBIA

SHOULDER
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REGENERATIVE MEDICINE
IN ORTHOPEDICS

BONE MARROW ASPIRATE / CONCENTRATE
DO YOU KNOW WHAT YOU’RE PREPARING & INJECTING?
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BONE MARROW ASPIRATE / CONCENTRATE

Cell Count Multifactorial
Harvest Most Invasive
”Live” Cells
Exosomes, Growth Factors, AI Cytokines

PROLIFERATION 
REPAIR
REGENERATION
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ADIPOSE – DERIVED MSCs
DO YOU KNOW WHAT YOU’RE PREPARING & INJECTING? 
Definition: …Resized Fat.

…is used to provide cushion and support 
to help the natural healing process by 
supporting the repair, replacement, 
reconstruction of damaged or injured 
tissue.
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ADIPOSE – DERIVED MSCs
DO YOU KNOW WHAT YOU’RE PREPARING & INJECTING? 
Definition: …Resized Fat.
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ADIPOSE – DERIVED MSCs

Cell Count >>> BM-Derived MSCs
Harvest “Less” Invasive than BM MSCs
”Live” Cells
Exosomes, Growth Factors, AI Cytokines

PROLIFERATION 
REPAIR
REGENERATION
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UMBILICAL CORD MSCs
Passage MM Cells

3 ~120

4 ~250

5 ~400

6 ~400

7 ~400
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UMBILICAL CORD MSCs

Cell Count >>> Adipose or BM-Derived MSCs
Harvest Least Invasive than BM or
Live Cells
Exosomes, Growth Factors, AI Cytokines

PROLIFERATION 
REPAIR
REGENERATION
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MSC’s

Bone Marrow CD73 , CD90, CD 105, STRO-1 CD14, CD34, CD45, HLA-DR

Gingival Tissue CD 29, CD44, CD90, CD105 CD14, CD34, CD45

Adipose Tissue CD13, CD29, CD44,CD71,CD73, 
CD90, CD105, CD106, SRTO-1 CD14, CD31, CD34, CD45

Dermis CD44, CD73, CD90, CD105, 
SSEA-4, Vimentin CD34, CD45, HLA-DR

Placenta CD29, CD73, CD90, CD105 CD34, CD45

Umbilical Cord
Umbilical 

Cord Blood
CD 29, CD 44, CD51, CD73, 

CD105, 
CD166, HLA-ABC, SH2, SH3, 

SH4

WJ CD73, CD90, CD105 CD14, CD34, CD45, CD79, 
HLA-DR

Amniotic Fluid CD29, CD44, CD90, CD105, 
SH2, SH3 CD10, CD14, CD34, HLA-DR

Blood CD44, CD90, HLA-ABC CD45, CD133

Sources of MSCs
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MSC COMPARISON

BONE MARROW – DERIVED ✓✓✓ ＄ ✓✓✓ ↑ # — ↑

ADIPOSE – DERIVED ✓✓✓ ＄ ✓✓✓ ↑ # — ↑

UMBILICAL CORD - DERIVED ✓ ＄＄＄ ✓✓✓ — ### ↑↑↑ ↑↑↑

AVAILABILITY COST RESEARCH INVASIVE COUNT PURITY POTENCY

31

REGENERATIVE MEDICINE
IN ORTHOPEDICS

CARTILAGE & BONE AUTOGRAFT
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CARTILAGE & BONE AUTOGRAFT (Cultured)
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CARTILAGE & BONE ALLOGRAFT (Stock)
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CARTILAGE & BONE ALLOGRAFT (Fresh)
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AUGMENTS
Reinforcements 
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AUGMENTS - ALLOGRAFT
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AUGMENTS – ACELLULAR DERMAL MATRIX
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AUGMENTS – AMNION SCAFFOLD
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AUGMENTS – XENOGRAFT
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AUGMENTS – BIOENGINEERED
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AUGMENTS – BONE
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AUGMENTS – BONE
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PRACTICAL 
APPLICATIONSS
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REGENERATIVE MEDICINE
SHOULDER

SHOULDER INJECTIONS 
RC Tendinopathy Calcific Tendinitis

Adhesive Capsulitis
GH/AC Osteoarthritis
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REGENERATIVE MEDICINE
ELBOW / HAND / WRIST

ELBOW/HAND/WRIST 
INJECTIONS 

Partial UCL Tear
Acute/Chronic Tendinopathy

Osteoarthritis / OCD
Carpal Tunnel Syndrome
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REGENERATIVE MEDICINE
HIP

HIP INJECTIONS 
Osteoarthritis

GT Bursitis

47

REGENERATIVE MEDICINE
KNEE

KNEE INJECTIONS 
Osteoarthritis / OCD
Meniscus Pathology

Partial Ligament Tears
Tendinopathy
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REGENERATIVE MEDICINE
ANKLE / FOOT

ANKLE/FOOT INJECTIONS 
Osteoarthritis / OCD

Partial Ligament Tears
Tendinopathy

Partial Achilles / Achilles Repair
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CASE
23yo Male, Offensive Lineman @ Div. I Football School

PRP – LP vs. LR?
BMC?

UC MSCs?
Amnion Fluid?
Revision OCA?
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