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“20 second TO”: What this talk is NOT

+ Comprehensive review of
literature for biologic options
for the articular cartilage injury

» Endorsement of any one
treatment strategy
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Background

+ Dr. Maximillian Stern (1913)
> Preserved amniotic membrane (AM)
» Skin graft substitute
> Burns & ulcerations

» Regenerative potential of Placenta
» Hepatic tissue
» Cardiac tissue
» Neurologic disorders

* Human Placenta
> Rich source of MSCs
» Collagen rich ECM
» +++ Growth factors
» Low immunogenicity (off the shelf)

... We are late to the party

Basic Science

The Placenta

» Options
» Amniotic membrane
» Chorionic membrane
» Amniotic fluid
» Umbilical cord
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Basic Science: Two type of Caution

--- Noncontroversial neonatal
stem cell source ----

» Expanded ex-vivo

» Volunteer donors (waste)

--- Beware the CD-typing ---
» Don't be sold snake oil
» Only allograft now
» NOTHING IS ALIVE

Basic Science: Amniotic Membrane

Definition

* Inner lining (fetal facing)

« Two cell layers (both stem cells)
» Epithelial layer (AECs)

» Outer mesenchymal layer (AM-MScs)
» Numerous growth factors \3
» Fresh vs preserved

» Affect mechanics and biology
» Terminal radiation common

Basic Science: Chorionic Membrane

Definition

» Outermost layer (maternal facing)

» Blood, oxygen, nutrient exchange
» Membrane (MSCs)
> Villi (MSCs)
» HC-MSCs > BM-MSCs

» Fresh vs preserved
» Affect mechanics and biology
» Terminal radiation common




Basic Science: AM Benefits
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BUT THE CELLS ARE DEAD

Growth factors preserved

ECM matrix structure
» Cell adhesion
» Cell proliferation

Intrinsic properties

Matrix for cell migration
Nonimmunogenic
Reduce inflammation
Reduce scar formation
« Angiogenesis
« Antibacterial
Biologic barrier

Early Results: Big Picture

* Primary explorations
» Cartilage restoration
» Ligament healing
» Tendon healing
» Knee OA (nonop)

* Growth factors (known)

» TGF-beta, bFGF, EGF, TGF-alpha,
NGF, Nogin, activing, Ti-MMPs

* 14 companies offer AM

» No premarket approval needed

(HCT/P)

Early Results: Cartilage Restoration

~ Ten studies total

6 cell culture; 4 animal models
1. AM as BMAC scaffold
2. AM as chondrocyte scaffold

3. AM MSCs induction

*Modulates BMP-2 and 7

+All strategies allowed defect filling
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Early Results: Tendon & Ligaments

~ 12 studies
* 1 cell culture; 11 animal models

» Horse data
» Reduced reinjury
» > BM-MSCs
» > placebo
» Reduced adhesion formation

Early Results: Knee OA

* Willett et al
> Rat OA model; AM injectable iﬂfi
> Reduced number & severity CoE &

of chondral lesions

» Maintained higher levels of
proteoglycans

» Attenuates disease

i

* Vines et al
» Human case series; 6 knees
» Kellgren 3-4; fu 12 months
» Trend of improved PROs

Summary

« Benefits of placental tissue
» Collagen rich matrix
> Cocktail of biologically active factors
» Endogenous cell populations
(next steps)

« Culture expansion of P-MSCs
> Nothing yet (including registered trials)

« Know your source

Did they study growth factors
» Composition?

» Concertation?

> Storage?

v

+ Not covered by insurance
»> Be honest




Remember... Please Remember
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Additionally, the majority of placental tissue allografts
available contain! iving cells as a result of processing,
preservation, and sterilization methods. The observed ben-
eficial effects of such products sreQS"‘"".iated by MSCs
but might be linked to the placental ECM and/or growth
factors and cytokines present in the tissue.*® Only

Thank you!
Questions / Comments




