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Background Information Do Placental Tissue-Derived Products Contain Can Placental Tissue-Derived Products Help the
Placental tissue-derived products, obtained from amniotic fluid and the amniotic/chorionic membrane, . .
have been recently touted as effective orthobiologics in promoting the repair and regeneration of soft PIﬂSth'Adherent, MUItlpOtent Stem Ce"s? CUIture Of Human MesenChymal Stem Ce"S?
tissue injuries. The amniotic membrane is well known to have beneficial characteristics for homologous o - ) _ @ - A , ; 1. _ ) . |
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harvested membrane has been reported to function as a versatile, temporary wound covering, providing
distinct advantages compared with other biological dressings?. Moreover, when dehydrated, the
amniotic/chorionic membrane retains biologically active growth factors, and promotes the migration and
proliferation of human bone marrow-derived mesenchymal stem cells (hMSCs) in vitro3*. Placental
tissues could provide an alternative source for stem cells, as those isolated from amniotic fluid and
membranes have been reported to have many of the same qualities as hMSCs>.

A current trend in placental tissue-derived products is the micronization of the amniotic membrane to
facilitate needle-based delivery. These “morselized”, flowable products exist in a dehydrated or
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cryopreserved state, and are classified as 361 Human Cellular and Tissue Based Products (HCT/Ps), as 2 31.5% aMEM of hMSCs from a single donor cultured within
defined by US FDA 21 CFR Part 1271. According to Part 1271.10(a), a 361 HCT/P must not be dependent ; 16.5% pHPL olacental tissue-derived products 48 hours after
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the metabolic activity of living cells®>. However, many of these products are currently marketed as a form = 1% L-Glutamine oroduct addition (A). Cell morphology may be
of stem cell therapy, implying the existence of viable cells. Here, we test several placental tissue-derived 8 1% Antibiotics compared against hMSCs grown in the absence of
products for the presence of stem cells and their ability to modulate in vitro cultures of hMSCs. : olacental tissue-derived products (lower left).
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Materlals and MethOdS GrOWth FaCtor Content Of TWO Placental Tlssue' (B) hMSC proliferation as assessed by double-stranded DNA Quantification via PicoGreen following 72

Product Plating: Placental tissue-derived products (AmnioFix Sports Med, BioDRestore, FloGraft Derived PrOdUCtS VS Pooled H uman Platelet Lysate hours of culture. (C) The generation of reactive oxygen species as assessed by DCFDA oxidation following
*

Freedom, and Ovation Cellular Repair Matrix) were reconstituted or thawed following the supplied 24 hours of cult.ure. (D) The feffect of medium composiFion (.ser.u.m-free.vs pHPL containing medi.um) on
manufacturer’s recommended protocols and diluted 1:10 (v/v) in Complete Culture Medium (CCM). hMSC proliferation and reactive oxygen species generation. Significant differences between experimental

Products were plated in 24-well plates and were allowed 48 hours of incubation for cell attachment. conditions were only observed when serum-free medium was used. (* P<0.05, ** P<0.001).

Images were taken via phase contrast microscopy before and after washing wells with phosphate Angiopoietin-2 (Ang-2) <13.3 <13.3 143.2
buffered saline (PBS). Attached particles were subsequently monitored for cellular outgrowth. Fibroblast Growth Factor Basic (bFGF) <61.4 2,880.1 <61.4
Flow Cytometry: Products were treated with 10% collagenase and hyaluronidase for two hours to Hepatocyte Growth Factor (HGF) 476.2 8 681.3 197.8
help eliminate extracellular matrix proteins from the analysis. Following enzymatic digestion, the contents _
of each product were pelleted and resuspended in phosphate buffered saline. Forward scatter vs. side Interleukin-8 (IL-8) s2ke UL Sohe
scatter plots were generated from 200,000 events collected using a BD Accuri C6 flow cytometer. Platelet Derived Growth Factor-BB (PDGF-BB) <5.5 133.3 1,099.2
Cell Culture: Passage 2 bone marrow-derived human mesenchymal stem cells (hMSCs) from three Tissue Inhibitor of Metalloproteinase-1 (TIMP-1) 4,533.2 >24,000.0 >24,000.0
donors, two females (ages 47 and 73) and one male (age 53), were plated in CCM within 96-well plates Tissue Inhibitor of Metalloproteinase-2 (TIMP-2) 3.210.5 4.673.3 22,776.2
and were allowed 24 hours for cell attachment. Plating medium was aspirated, and placental tissue- ,
derived products, diluted 1:10 (v/v) in CCM or Serum-Free medium, were added to the cultures. Transforming Growth Factor Beta (TGFp) LOdeen e e
Quantification of reactive oxygen species (DCFDA) was performed 24 hours after introduction of the Vascular Endothelial Growth Factor (VEGF) <3.0 11.4 56.0
placental tissue-derived products, while quantification of DNA (PicoGreen) was performed after 72 hours. *Note: BioDRestore was subjected to an additional freeze/thaw cycle prior to quantifying growth factors

Significance and Conclusions

The placental tissue-derived products tested:

* Do not likely contain viable stem cells once they are thawed per the manufacturer's recommendations.

* Do likely contain some active growth factors that may have positive effects on hMSC proliferation
(AmnioFix Sports Med and BioDRestore) in serum-free media conditions. However, when cultured with
pPHPL, there were no significant differences between any of the products tested.
Do not generally help hMSCs show less oxidative stress. In fact, two tested products were shown to
increase the presence of reactive oxygen species (AmnioFix Sports Med and Ovation Cellular Repair

Matrix) when cultured in serum-free media conditions. Again, there were no significant differences
between conditions when cultured with pHPL.
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Adherent Cells| Culture |Increased Cellular Increased ROS
Present? | Expandable?| Proliferation? Levels?
AmnioFix Injectable No No Yes Yes

BioDRestore No No Yes No
FloGraft Freedom No No No No
Ovation Cellular Repair Matrix Yes* No No

Placental Tissue-Derived Product

Ovatiomn

References: 1.) Niknejad, et al. Properties of the amniotic membrane for potential use in tissue engineering. European Cells and Materials 15, 88-99 (2008). 2.) Gruss, J. S. & Jirsch, D. W. Human amniotic membrane: a versatile wound dressing. Canadian Medical Association Journal (1978). 3.) Koob, et al. Biological properties of dehydrated human amnion/chorion composite graft: implications for chronic wound healing. International Wound Journal 10, 493 (2013).
4.) Massee, M. et al. Dehydrated human amnion/chorion membrane regulates stem cell activity in vitro. Journal of Biomedical Materials Research Part B: Applied Biomaterials (2015). 5.) Zhou, et al. Amniotic fluid-derived mesenchymal stem cells: characteristics and therapeutic applications. Archives of Gynecology and Obstetrics 290, 223 (2014). 6.) Shapiro, J. K. & Wesoloski, B. J. FDA's Regulatory Scheme for Human Tissue. A Brief Overview. FDLI Update (2007).



