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Objectives

• Discuss current biologics available for joint preservation
• Focus on knee OA

• Review literature on biologic therapy for joint preservation

• Discuss current regulatory issues surrounding biologic therapy

• Discuss future directions of biologic therapy
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• Background
• Types of biologic therapies
• Current Research
• Controversial issues
• Summary



5

© The CORE Institute®. All rights reserved.

Why is this important
• Degenerative disease of the MSK system is an epidemic 

• Includes OA, tendinopathy, and degenerative disc disease

• Biologics are being marketed for joint preservation across the country
• In many cases the economics are outpacing the science

• Biologic therapies have the potential to reverse the effects of aging
• Slow or reverse cellular destruction and loss of tissue function.
• Reduce pain and potentially defer surgical intervention
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Biologics
• Term used to describe therapeutics derived from human tissue

• Platelet Rich Plasma (PRP)
• Autologous conditioned serum (ACS)
• Mesenchymal Progenitor Cells “Stem Cells” (MSC)
• Micro-fragmented Fat
• Stromal Vascular Fraction (SVF)
• Amniotic Membrane Tissue or Fluid
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Biologics

• Thought to confer benefits through immunomodulation and trophic 
activity.
• Attenuation of inflammation within the injured tissue
• Release of growth factors and other regulatory proteins

• Can improve tissue preservation and repair?
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Basic Science of OA

• Osteoarthritis if a complex 
multi-factorial process

• We are still understanding what 
is actually happening at a 
cellular level
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• Anti-inflammatory, anti-catabolic, and 
trophic abilities.

Stem Cells
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Platelet Rich Plasma

• Supra-physiologic concentration of platelets

• PRP has been shown to promote cell recruitment, proliferation, and 
angiogenesis

• Current applications vary widely (arthritis and tendonitis)
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PRP: Formulations

• No standardized description of PRP
• Many companies selling many different formulations

• What seems to matter
• Platelet amount
• Number of WBCs
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Basic science: Why the platelet

Alpha granule contents:

Growth Factor Function
platelet-derived growth factor (PDGF) Stimulates cell replication, angiogenesis, mitogen for fibroblasts

vascular endothelial growth factor (VEGF) Angiogenesis

transforming growth factor beta-1 (TGF-b1) Regulates balance between fibrosis and myocyte regeneration

insulin-like growth factor-1 (IGF-1) Stimulates myoblasts and fibroblasts, mediates growth and repair of 
skeletal muscle

epidermal growth factor (EGF) Proliferation of mesenchymal and epithelial cells, potentiation of 
other growth factors

basic fibroblast growth factor (bFGF) Stimulates proliferation of myoblasts, angiogenesis
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Autologous Conditioned Serum (ACS)

• Acellular treatment and is produced by incubating venous blood in a 
specialized syringe
• No preservatives like PRP

• Blood cells produce anti-inflammatory cytokines including IL-1 receptor 
antagonist (IL-1Ra), IL-4, and IL-10
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Mesenchymal Progenitor Cells

• Cells derived from mesenchymal tissues and arise from pericytes.

• Multilineage potential for their ability to differentiate into osteocytes, 
adipocytes, chondrocytes, tenocytes

• In current therapies there are very little to no “pluripotent stem cells”
• Can only produce mesenchymal tissue
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Mesenchymal Progenitor Cells

• Can be adipose derived or bone marrow derived

• Initially thought to reconstitute injured tissues.
• Recent research has shown the effects of MSCs have been 

reconsidered
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Fat Tissue Derived Biologics

Micro-fragmented Fat

• Adipose-tissue derivative prepared via mechanical breakdown of fat 
tissue into tiny particles to release cells from the extracellular matrix.
• No collagenase treatment or culture expansion is involved during its 

preparation process.

• Product is rich in MSCs, preadipocytes, fibroblasts, and macrophages
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Fat Tissue Derived Biologics

Stromal Vascular Fraction

• Obtained from adipose tissue that is digested with collagenase.
• Mechanical agitation may be used instead

• Adipocytes and free fat are then removed after centrifugation. 

• Population of cells includes MSCs along with macrophages, red blood 
cells, T-cells, preadipocytes, pericytes, fibroblasts, and endothelial cells.
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Amniotic Tissue

• Amniotic Fluid possess immunomodulatory properties without the 
ethical issues of embryonic cells

• CD 117 cells can differentiate into all germ layers
• Non-tumorogenic
• More primitive in the first trimester

• Currently 7 or more companies offering amniotic fluid
• Very little clinic human data supporting their use
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Amniotic Tissue

• Amniotic Membrane is a thin and flexible placenta-derived membrane 

• Biologically active amniotic membrane compounds include MSCs, 
cytokines, HA, growth factors, and other proteins. 

• Numerous formulations
• Cryopreserved amniotic membrane product 
• Cell-free dehydrated amnion/chorion membrane allograft.
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PRP: Pre-Clinical Data

• Chondrocytes Increase secretion of anti-inflammatory cytokines when 
cultured with PRP 

• PRP induces synovial cells to produce endogenous HA

• PRP exhibits potential to stimulate chondrogenic differentiation and 
metabolism (collagen synthesis); migration and proliferation of MPCs.
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• 2430 patients

• PRP group had better PROs compared to HA group at 6 and 12 months. 
• WOMAC, IKDC, VAS
• no significant difference in adverse events

• Conclusions: For the nonsurgical treatment of Knee OA, compared with HA, PRP could significantly 
reduce patients’ pain and improve function. 
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• PRP outperforms HA at 3, 6, and 12 
months

• Average WOMAC improvement of 10 
points
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Adipose derived tissue

All show improvement from baseline in PROs but no cartilage restoration
No control group, small numbers
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• SVF injected “into the cartilage lesion surface” at the time of 
arthroscopy after chondroplasty of unstable cartilage

• Control knee received HA
• Standard PROs, MRI at 6 and 12 months
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Prospective double-blinded RCT
• AD-MSCs were administered for 12 patients (normal saline control)

• Primary outcome measure was the WOMAC
• Change of cartilage defect after injection was evaluated MRI
Results:

• Single injection of AD-MSCs led to a significant improvement in WOMAC score at 6 months
• MRI showed no significant change of cartilage defect at 6 months in MSC group

• defect in the control group was larger
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• Culture expanded cells for Focal cartilage lesions or mild to moderate OA
• Normal BMI, intact meniscus and ligaments, no mal-alignment
• No evidence of cartilage restoration
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Mesenchymal progenitor cells 
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All show improvement from baseline in PROs
Concomitant Microfracture, No control group, small numbers
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Amniotic Stem Cells

• 7 patients with KL grade 3 OA and ICRS grade 4 cartilage defects 
• Culture-expanded allogeneic hUCB-MSCs and hyaluronic acid hydrogel [Cartistem]

• Injected into microfracture holes at time of arthroscopy
• The primary outcome was ICRS cartilage repair assessed by arthroscopy at 12 weeks.

• IKDC, MRI, and histology
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•Maturing repair tissue was observed at the 12-week arthroscopic evaluation. 
•Clinical outcomes were stable over 7 years
•The histological findings at 1 year showed hyaline-like cartilage.
•MRI at 3 years showed persistence of the regenerated cartilage.
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• 1345 Orthopedic sports medicine practices across the United States
• Phone call inquiring into the availability of PRP or SC knee injections and associated 

costs.
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• 3 commercially available amniotic fluid products
• No viable MSC 
• All nucleated cells were non-viable
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FDA Regulation
• Biologic use in the clinical setting is dependent on FDA Approval

• Regulated solely under section 361 of the Public Health Service Act and 
21 CFR Part 1271

• Criteria include
• Minimal manipulation
• Intended for homologous use only
• Not combined with another agent
• Not expected to have any systemic effect 
• No reproductive use. 
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FDA Regulation
• All biologics prepared with more than minimum manipulation are 

considered drugs.
• FDA approval for IND license is required 

• Currently, only use of autologous PRP, MF, and BMAC may be considered 
as manufactured under the minimal manipulation definition.
• Amniotic fluid or tissue does not meet the homologous use criteria

• Culture-expanded or further modified biologics are considered drugs 
and have to undergo the FDA approval to be used clinically.
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Where are we in 2023

• “Despite positive and satisfactory results in numerous clinical trials, the 
complexity of MSC metabolism and related therapeutic effects as well as 
the weakness of most of the studies do not allow drawing definitive 
conclusions about the superiority of one tissue source over another, as 
well as about the best cell dose and the long-term durability of the 
effects of these procedures.”
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What do I do in my practice

• I do not routinely using biologic therapies for joint preservation

• I do routinely refer patients to my non-operative sports med partner for PRP
• Failed HA or insurance doesn’t cover visco

• I recommend against other biologic therapies (MSC, amniotic fluid) due to 
high cost and minimal supportive data

• I would consider revisiting other injectable therapies if new data becomes 
available
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Summary

• Biologic therapies are promising but much work needs to be done

• As currently used in the US, MPC do not restore cartilage
• Likely need targeted therapy and a scaffold

• If you offer biologic therapies, please know current FDA regulations

• Don’t mislead or over-promise patients outcomes that haven’t been 
proven with high level research. 
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Thank you!
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