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Brief Introduction of Tissue Regeneration and Cell and Tissue Product 
FDA Regulation in the United States 

**I am not a lawyer, nor do I give legal advice. I am simply briefly discussing the regulations of the US Food and Drug 
Administration, as I understand them, and how those regulations impact products available to practitioners.** 

US FDA Regulatory Framework 
The US Food and Drug Administration (FDA) regulates tools used in medical practice. Relating 
to cells and tissues, the FDA classifies these tools under a comprehensive regulatory program 
(21 CFR 1271) and refers to such products as Human Cell, Tissue, and Cellular and Tissue-
Based Products (HCT/Ps).1 Moreover, the Public Health Service Act has two different categories 
(361 and 351) with significant differences in the regulatory requirements between 361 and 351 
products. The 361 category does not require obtaining Pre Market Approval (PMA) from the 
FDA and the requisite work to obtain a PMA. Products that do not meet ALL the requirements of 
361 products are automatically placed into a 351 category and the requirements to obtain a 
PMA for an HCT/P include the same tests as a pharmaceutical. In other words, 351 products 
are considered a drug and 361 products are not considered drugs. Companies that seek to 
market and sell their product as a 361 product must ensure that the product meets the strict 
requirements for the 361 category. 

The rules for products regulated solely as a 361 product are found in 21 CFR 1271.10. In short, 
the demands are: (a) minimal manipulation; (b) homologous use; (c) product is not combined 
with anything other than the FDA approved list (e.g., water, preservative); and (d)(i) HCT/P 
does not have a systemic effect AND is not dependent upon metabolic activity of living cells, 
(d)(ii) HCT/P has a systemic effect OR is dependent upon metabolic activity of living cells. If the 
product has a systemic effect or is dependent upon metabolic activity of living cells, it is not 
automatically a 351 product as an allogeneic product. Point (d)(ii) DOES ALLOW HCT/Ps with 
a systemic effect or dependent upon metabolic activity of living cells IF: (1) autologous, (2) 
allogeneic for recipients that are first- or second-degree blood relatives of the donor, (3) for 
reproductive use (e.g., sperm donor). As an example, the use of anonymous, allogeneic donors 
for cord-derived or placental products makes it incredibly unlikely that the (d)(ii)(2) requirement 
can be met if the product is dependent upon viable cells or a systemic effect.  

Autcrine Activity, Paracrine Activity, and Tissue Regeneration 
According to 21 CFR 1271.10, allogeneic products can potentially meet the 361 category 
requirements. Because of the allowance of allogeneic products that are not dependent upon 
viable cells nor have a systemic effect it begs the question as to whether viable cells are 
absolutely necessary for clinical efficacy for products used in regenerative medicine. Several 
studies have investigated cell-free substrates (e.g., matrix), cell-free media, exosomes, and a 
host of other HCT/Ps and other products that do not have cells.2-6 While there may be limits on 
the utility of some products, others appear to be promising. The reason that exosomes, or other 
cell-derived elements, have basic science investigation and data is that the best and most 
current understanding of the mode of action of cells transplanted in regenerative medicine is 
focused on paracrine effects and activity (transplanted cells stimulate touching/near-by resident, 
endogenous cells for tissue regeneration) rather than autocrine effects and activity (cells acting 
upon themselves through engraftment, proliferation, differentiation, tissue growth, etc). The 
administration of cells “can induce therapeutic responses by indirect means, such as secretion 
of growth factors and interaction with host cells, without significant incorporation of the cells into 
the host or having the transplanted cells form a bulk tissue” (p. 14456).7 This switch in focus 
from autocrine effects to paracrine effects and the microenvironment “…in modern regenerative 
biology and regenerative medicine have made a significant departure from a focus purely on 
engraftment and autocrine effects to a focus on paracrine effects and the importance of the 
microenvironment could perhaps be equated to a ‘Regenerative Revolution’” (p. 6).4 
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Paracrine activity and effects are stimulated by the release of growth factors and other proteins 
that are secreted from platelets and cells. If only growth factors and other proteins are needed 
to stimulate paracrine activity, than how many cells available in the HCT/P may be of less 
interest than the items being secreted and how those items are absorbed and available in the 
environment of trauma/disease. In other words, we need to ascertain the regenerative potential 
of the product, which may or may not be directly related to viable cells. There could be products 
with high, low, or no viable cells that have high regenerative potential as well as products with 
high, low, or no viable cells counts that have low regenerative potential. Moreover, not all 
treatments are appropriate for all pathologies (nothing is one-size-fits-all) and in some cases a 
“systemic paracrine modality is sufficient to produce a therapeutic response in some situations. 
In other situations, cell-cell contact may be required” (p.14456).7 

What is a Stem Cell Therapy According to This Regulatory Framework? 
The term “stem cell therapy” has often been used in describing 361 cell therapy products. What 
is a stem cell therapy? Simply, it’s a therapy that involves stem cells. From a scientific and 
regulatory perspective, a stem cell therapy is a therapy of only stem cells and they are generally 
considered drugs in 21 CFR 1271 because they require more than minimal manipulation to 
isolate a pure stem cell population. The use of bone marrow, platelet-rich plasma (PRP), and 
other such tools are not stem cell therapies because they involve much more than just stem 
cells and the stem/progenitor cell concentration is non-existent or minimal compared to the total 
number of cells in the product. The most prevalent stem/progenitor cell in bone marrow (CD34+) 
has a concentration of 1:10,000-1:15,000 nucleated cells of the bone marrow. In other words, 
these are rare, and those numbers incorporate progenitor cells too, not just stem cells. To call 
bone marrow or other similar tools a stem cell therapy is incorrect and creates confusion for 
regulators, patients, and the lay population. 

Looking at regenerative potential, most studies and clinicians investigate the fibroblast-like 
colony forming unit (CFU-F) assay.8 However, it is unclear exactly what a CFU-F represents, but 
it is associated with regenerative potential. A CFU-f is not perfectly synonymous with a 
mesenchymal stem/stromal cell (MSC, also known as a medicinal signaling cell).9-11 While 
several studies have demonstrated this, CFU-fs are often misinterpreted to be identical to 
MSCs. CFU-f data are helpful, so the assays are still performed. It is well known that there are 
no known cell surface markers that identify pure stem cell populations. Even the International 
Society of Cellular Therapy (which does not define an MSC according to CFU-fs) requires more 
than just surface markers to define MSCs and cells that meet all the requirements are not all 
MSCs.12 The functional test for a stem cell (haematopoietic) requires serial transplantation in 
myeloablated mice.13 The surface markers used in flow cytometry yield a mixed population of 
cells rather than stem cells only. In fact, even when a cell meets the ISCT minimal criteria for an 
MSC, it could be a similar cell rather than a stem cell. “These identifying criteria should not be 
confused with release specifications for clinical studies, as the current proposal is intended 
solely as identifying criteria for research purposes….recognizing that future research will 
probably mandate a revision of these criteria as new data emerge” (p. 316). 

Further studies are required that demonstrate the regenerative potential of various cell-free 
products in vitro and in vivo. The in vitro studies should include an analysis of the various 
growth factors, cytokines, chemokines, and other elements contained within the product as well 
as assays to investigate whether the product provides protection to cells, has anti-inflammatory 
properties, determine how well the product stimulates proliferation of endogenous cells, and 
other assays. The in vivo studies should include animal studies as well as clinical outcome 
studies.  

Much work remains to be done, but it is hopeful that this document will help clinicians (and their 
patients) improve their understanding of the tools available to them in their practice and how the 
FDA regulates these tools.  
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