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Some treatments proposed in the presentation are not cleared by
the FDA and off-label use of the following products are discussed.

23yo Male, Offensive Lineman @ Div. | 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

* Failed Multiple Rounds of Rehab and HA Injections
Unable to play, No NIL
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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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PRP, BMA/BMC
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Autograft, Allograft Dermis, Amnion, Xenograft
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Minimally-Manipulated
Not Combined With Another Substance
Homologous Use
Administration During Same Procedure As Harvest
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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.

US definitions, current use, and FDA stance on use of
in sports dici:
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PLATELET “RICH” PLASMA
OU KNOW WHAT YOU’RE PREPARING & INJECTING?

3-5x Normal Platelet Count
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PLATELET “RICH” PLASMA
OU KNOW WHAT YOU’RE PREPARING & INJECTING?

Arthrosc Sports Med Rehabil. 2023 Jun; 5(3): e853-e858.

PMCID: PMC10300586
Published online 2023 May 20. doi: 10.1016/j.asmr.2023.03.017

PMID: 37388884

Substantial Variability in Platelet-Rich Plasma Composition Is Based on Patient Age and
Baseline Platelet Count

Luciano Rossi, M.D., Ph.D.,** Maximiliano Ranalletta, M.D., Ph.D.,2 Ignacio Pasqualini, M.D., Juan Pablo Zicaro,
M.D.,2 Matias Costa Paz, M.D.,2 Pablo Camino, M.D.,® and Nicolas S. Piuzzi, M.D.¢
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PLATELET “RICH” PLASMA
DO YOU KNOW WHAT YOU’RE PREPARING & INJECTING?
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PLATELET “RICH” PLASMA

OU KNOW WHAT YOU’RE PREPARING & INJECTING?
vs.

J Clin Orthop Trauma. 2019 Oct; 10(Suppl 1): S7-S12. PMCID: PMC6823808
Published online 2019 May 13. doi: 10.1016/].jcot.2019.05.008 PMID: 31700202
Leukocyte-rich PRP versus leukocyte-poor PRP - The role of monocyte/macrophage
function in the healing cascade

José Fabio Lana,' Stephany Cares Huber,? Joseph Purita, Claudia H. Tambeli,* Gabriel Silva Santos,5*

Christian Paulus,® and Joyce M. Annichino-Bizz

REGENERATIVE MEDICINE
IN ORTHOPEDICS

PLATELET “RICH” PLASMA

OU KNOW WHAT YOU’RE PREPARING & INJECTING?
vs.

Curr Rev Musculoskelet Med. 2018 Dec; 11(4): 624-634.
Published online 2018 Oct 23. doi: 10.1007/s12178-018-9527-7

Current Clinical Recommendations for Use of Platelet-Rich Plasma

Adrian D. K. Le,"? L awrence Enweze," Malcolm R. DeBaun, and Jason L. Dragod™
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AMNION

UNITED STATES DEPARTMENT OF  Amniotic fluid is considered to be a secreted or extracted human
HEALTH AND HUMAN SERVICES  product, and therefore it does not meet the definition of an HCT/P. So
Food and Drug Administration instead, amniotic fluid is regulated as a drug, device, andior biological
product, depending on factors such as its intended use.
FDA CBER Webinar: Information for Practitioners — @ o020 Drug Administration (gov)

FDA’s Regulatory Oversight of Regenerative Medicine .
L] L] L[] L] L] L] L] L]

Products

November 17, 2022

REGENERATIVE MEDICINE
IN ORTHOPEDICS

4/30/24




AMNION

WARNING LETTER

Stratus Biosystems, LLC dba GLARIX FLO s a strte, prticlat human ot mermbrane and umbiical
f i i cord issue procuot hat i assplically processed in compiance with current
CellGenuity Regenerative Science I o o o o ne sonmied men vosse piaconts
P — fter determination of elgibilty and placenta/cord sutabiy. There s o pooling
ring recovery or thoughout the
LO does not contain living cells. CLARIX
sterlzation with a Sterity Assurance

Lovel (SAL) of 10°
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AMNION

Dove
N Anti-Inflammatory Cytokines

Clinical Outcomes of Amniotic Membrane/Umbilical [REI{QMURE=IRe] ¢

Cord Particulate in Spinal Disorders: A Retrospective [lisFYelilo[-N@lolaalo] NG

Study

Amanda Ross, Vikki Gambrill, Chris Main
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“ STEM CELLS ”

Dental pulp!
Gingiva

iPSCsiESCs

MESENCHYMAL STEM CELLS?
MESENCHYMAL STROMAL CELLS?
MEDICINAL SIGNALING CELLS?

Adpocytes
chonaroores OO
Outoabisi

4/30/24

18



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

Marrow concentrate containing
anti-inflammatory proteins & growth factors, MSCs
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BONE MARROW ASPIRATE / CONCENTRATE
DO YOU KNOW WHAT YOU’RE PREPARING & INJECTING?
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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
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ADIPOSE - DERIVED MSCs
DO YOU KNOW WHAT YOU’RE PREPARING & INJECTING?
...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?
...Resized Fat.
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ADIPOSE - DERIVED MSCs

World J Stem Cells. 2014 Jul 26; 6(3): 312-321
Published online 2014 Jul 26. doi: 10.4252/wisc.v6.13.312

PMCID: PMC4131273
PMID: 25126381

Adipose-derived stem cells: Implications in tissue regeneration

Wakako Tsuji, J Peter Rubin, and Kacey

Cell Count >>> BM-Derived MSCs

Harvest “Less” Invasive than BM MSCs
”Live” Cells

Exosomes, Growth Factors, Al Cytokines
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UMBILICAL CORD MSCs
Umbilical Cord, 1 . Passage
q "/ 3 —— 2% harton’s
Arteries (\”,\,\Q) ‘/} jerltly

Wharton’s
jelly

Vein
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UMBILICAL CORD MSCs

Harvest Least Invasive than BM or

Live Cells
Exosomes, Growth Fact: Al Cytoki

Cell Count >>> Adipose or BM- ed MSCs :
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Sources of MSCs

MM Cells
~120
~250
~400
~400

~400
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MSC COMPARISON
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T
T %
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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

.
AACS
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AUGMENTS - ALLOGRAFT
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AUGMENTS - ACELLULAR DERMAL MATRIX

of acellular human dermal
d elbow surgery
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AUGMENTS - AMNION SCAFFOLD
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AUGMENTS - XENOGRAFT

Evaluation of Healing Rates and Safety With a
Bioinductive Collagen Patch for Large and Massive
Rotator Cuff Tears: 2-Year Safety and Clinical
Outcomes

Stephen G Thon 1, Larry O'Malley 2nd 2, Michasl J OBrien Y, Felix H Savoie 3rd 1
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AUGMENTS - BIOENGINEERED

PMOID: PMC7030941
Put NIHMSID: NIHMS1068050
JBiom 9 PMID: 31395482
Publish 0 Jan 12. do

Current advances in biodegradable synthetic polymer based cardiac patches
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AUGMENTS - BONE
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AUGMENTS - BONE
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PRACTICAL
APPLICATIONS

SHOULDER INJECTIONS
RC Tendinopathy Calcific Tendinitis
Adhesive Capsulitis
GH/AC Osteoarthritis

4/30/24
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ELBOW/HAND/WRIST
INJECTIONS

Partial UCL Tear
Acute/Chronic Tendinopathy
Osteoarthritis /0CD
Carpal Tunnel Syndrome

REGENERATIVE MEDICINE

HIP INJECTIONS
Osteoarthritis
GT Bursitis

KNEE INJECTIONS
Osteoarthritis /OCD
Meniscus Pathology

Partial Ligament Tears
Tendinopathy
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ANKLE/FOOT INJECTIONS
Osteoarthritis / OCD
Partial Ligament Tears
Tendinopathy
Partial Achilles / Achilles Repair

23yo Male, Offensive Lineman @ Div. | Football School
PRP-LPvs. LR?
BMC?
UC MSCs?
Amnion Fluid?
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EGENERATIVE MEDICINE
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