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Abstract

Background: Osteoarthritis is pandemic across the 
globe, with an estimated 30.8 million adults in the United 
States and 300 million individuals worldwide suffering 
with spine and/or joint pain and disability associated 
with osteoarthritis. Osteoarthritis is the most common 
form of degenerative disc and joint disease resulting in 
pathological pain, damage, and progressive breakdown 
of intra-articular joints between skeletal bones.

Methods: In recent years, new stem cell based therapies 
for the treatment of pain and symptoms associated 
with degenerative disc disease and degenerative joint 
disease have gained increased attention internationally. 
Mesenchymal stem cells harvested from umbilical cord 
tissue and Wharton’s Jelly have rapidly escalated in 
allograft use to enhance healing of intra-articular disc 
and joint injuries because they exhibit superior cell 
biological qualities.

Results: In the United States, the Food and Drug 
Administration (FDA) regulates human cell and tissue 
products (HCT/P) in three tiers of risk in order to 
protect patients from products and procedures that pose 
potential significant risk.

In an attempt to encourage further advances in 
regenerative medicine and to allow healthcare innovators 
accelerated access to safe and effective new therapies, the 
FDA created four comprehensively qualifying criteria 
for exemption from high risk regulation and premarket 
approval requirements.

Conclusion: Wharton’s Jelly is a specialized umbilical 
cord tissue whose primary function in the donor is to 
physically support and serve as a barrier or conduit, 
or connect, cover, and/or cushion. A compliant FDA 
registered 361 HCT/P harvested from Wharton’s Jelly 
is homologously utilized when injected into a qualified 
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recipient’s intra-articular disc and/or joint(s) for the 
intended repair, reconstruction, replacement, and/
or supplementation of the recipient’s damaged native 
cushion, protection, and structural support. These two 
safe and effective regenerative medicine procedures 
comprehensively qualify for regulation solely under 
section 361 of the PHS Act and 21 CFR part 1271 by 
fulfilling all four criteria in the 21 CFR 1271.10(a) 
checklist for exemption from the FDA’s high risk 
regulation and premarket approval requirements. 

Keywords: Wharton’s Jelly; Mesenchymal stem cell; 
Homologous use; Osteoarthritis; Degenerative joint 
disease; Intra-articular joint; Cartilage; Degenerative 
disc disease, Inter-vertebral disc; Nucleus propulsus

1. The Problem

Osteoarthritis (OA) is a chronic, progressively 
degenerative disease of the musculoskeletal system 
resulting in pain, biomechanical dysfunction, and 
decreased quality of life. As a normal process of aging, 
vertebral and peripheral articulating joints begin 
to erosively wear down. Over time, the supporting 
structural tissues can potentially completely erode 
to the stage where skeletal bones rub against one 
another [1]. This degenerative feedback loop results 
in continual increases of mechanical friction, 
biochemical swelling, biomechanical stiffness, and 
pain which produce progressively reduced function, 
increased disability, and eventually leaves some people 
helplessly unable to perform daily tasks or work [1,2]. 

OA is pandemic throughout the world, with an 
estimated 30.8 million adults in the United States 
and 300 million individuals worldwide living with 
OA. OA is the world’s primary leading cause of 
disability in older adults [3]. OA originates from a 
variety of complex interactions of local and systemic 
factors including aging, obesity, fatigue, injury, 
trauma, congenital joint abnormalities, and joint 
deformity which progressively distress inter and 
intra-articulating structural tissues [4]. Intra-articular 
joint cartilage (IAJC) is a specialized structural tissue 
uniquely suited for load distribution with a low-
friction articulating surface [5,6]. The structural 
and functional compressive, tensile, and shearing 

properties of IAJC are determined by its local cellular 
matrix and fluid composition [6,7]. Over time and 
trauma, dysfunctional wear and tear can degenerate 
to a form of OA commonly found in weight bearing 
articular joints of the spine, hips, and knees. 
Pathological redistribution of compressive, tensile, 
and shearing forces distress and damage supportive 
structural tissues in the inter and intra-articular joints 
(IAJ) while creating morphological changes to the 
underlying bone structure in accordance with Wolfe’s 
Law of load-bearing bone [2,8,9].

OA is the most common form of degenerative disc 
disease (DDD) as well as degenerative joint disease 
(DJD), causing pathological pain resulting from 
damage and/or breakdown of IAJ structural tissues 
between bones [1]. Inter-Vertebral Discs (IVD) are 
specialized IAJ charecterized as pulvinot, derived from 
the Greek word Pulvinus, which refers to a pillow or 
cushion while not or notos refers to the back [10]. IVD 
structurally separate the spinal vertebra by providing 
height, hydraulic cushioning, and structural support 
for the proper resilient redistribution of compressive, 
tensile, and shearing forces [11]. Centralized within the 
IVD sits the nucleus propulsus (NP), the centralized 
gelatinous core of mesenchymal mucoid connective 
tissue (MMCT) most involved in the structural and 
functional cushioning and transmitting of applied 
loads from one vertebral segment to the next [11]. The 
enormity of the compression force that the MMCT 
and the pulvinot withstand is rooted in its avascularity 
[10]. The structural integrity of the MMCT matrix 
within the NP accounts for 40–50% of the volume 
of the adult IVD and 25–50% of its transverse cross-
sectional area [12]. The volume of MMCT within the 
NP is critical to proper IVD structure and function 
for withstanding load forces of compression, torsion, 
shearing and bending [13].

DDD, and DJD most often result in pain and 
pathological structural tissue changes within and 
around the affected IAJ. These degenerative changes 
lead to subtle alterations within the encapsulated 
microenvironments of the NP and IAJC resulting 
in catabolic feedback loops of cyclical inflammatory 
biochemical cascades [6]. Sustained biomechanical 
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and biochemical irritation within the IAJ can 
result in erosive IAJC destruction; subchondral 
osteosclerosis; synovial hyperplasia; tearing and 
fracturing of articulating structural tissues;  NP 
dehydration, desiccation, and/or disruption; collapse 
of the IAJ  space; and osteophytic growths [14,15]. 
Abnormal mechanical offloading of compensatory 
weight redistribution by the affected IAJ segment 
progressively alters and effects more and more global 
biomechanical structures along the kinetic chain and 
leads to increasing disability. 

In the United States (US), the Food and Drug 
Administration (FDA) is the regulatory body 
responsible for protecting the public health by 
assuring the safety, efficacy, and security of human 
and veterinary drugs, biological products, medical 
devices, the nation’s food supply, cosmetics, and 
products that emit radiation [16]. According to the 
FDA, “Tissues that physically support or serve as a 
barrier or conduit, or connect, cover, or cushion in the 
donor are generally considered structural tissues for 
the purposes of determining the applicable regulatory 
definition” [17]. The FDA gives examples of structural 
tissues to include bone, skin, amniotic membrane and 
umbilical cord, blood vessel, adipose tissue, articular 
cartilage, non-articular cartilage, tendon and ligament 
[17].

Unfortunately, IAJC that encapsulates IAJ surfaces 
has very poor regenerative and self-repair capabilities 
due to the structural tissue’s innate lack of neural 
and vascular innervations [15]. Similarly, the 
MMCT within the NP is avascular throughout life, 
while vascularization of the constituent IVD tissues 
diminutively varies with age, trauma, damage, and 
state of degeneration [18]. These biological limitations 
within the NP and IAJC microenvironments leave 
traditional treatment methods for DDD and DJD 
including non-drug therapies, pharmacology, and 
surgical treatments very limited in their capability 
to relieve pain, repair damaged tissue, and restore 
function to the pathological IAJ segment [15].

2. A Solution

In recent years, new stem cell-based therapies for 
the treatment of pain and symptoms associated 
with DDD and DJD have gained increased attention 
internationally. The International Society for Cellular 
Therapy defines mesenchymal stem cells (MSC) 
as stromal cells which have established adherence 
to plastic, specific surface antigen expression, and 
multipotent differentiation potential [19]. In 2017, 
then FDA Commissioner Scott Gottlieb, M.D. stated 
that, “we’re at the beginning of a paradigm change in 
medicine with the promise of being able to facilitate 
regeneration of parts of the human body, where 
cells and tissues can be engineered to grow healthy, 
functional organs to replace diseased ones; new genes 
can be introduced into the body to combat disease; 
and adult stem cells can generate replacements for cells 
that are lost to injury or disease. This is no longer the 
stuff of science fiction. This is the practical promise of 
modern applications of regenerative medicine” [20]. 

 MSC are optimal for regenerative therapy usage due 
to their immunoregulatory properties; paracrine 
and autocrine functions that generate growth factors 
(GF); and their ability to differentiate into various 
cell lineages including osteoblasts (bone cells), 
chondrocytes (cartilage cells), myocytes (smooth 
muscle cells), adipocytes (fat cells), fibroblasts, and 
hematopoietic stroma according to the requirement of 
specific biomedical applications [21,22]. In vivo, MSC 
actively migrate to cartilage ischemia and damaged 
tissue sites within the articular microenvironment; 
express enzymes; and secrete numerous nutritional 
factors including GF, cytokines, and chemokines 
which repair cartilage tissue and suppress the 
secretion of inflammatory factors [23]. These 
properties collectively make MSC the ideal seed cells 
for therapeutic DDD and DJD treatments. 

Although MSC are obtainable from numerous tissues 
in the human body, a majority of preclinical and 
clinical research has been initially funded and focused 
on autologous adipose derived MSC (AD-MSC) and 
bone marrow derived MSC (BM-MSC). However, 
neonatal tissues such as placenta (P), amniotic fluid 



Atlee T. Wampler, Front ortho trauma. 2021, 1:01 DOI: 10.33118/Front.ortho.trauma.2021.01.001

Frontiers in Orthopedics and Traumatology

(AF), amniotic membrane (AM), umbilical cord blood 
(UCB), umbilical cord tissue (UC), and Wharton’s 
Jelly tissue (WJ) are also rich sources of perinatal 
MSC populations [24-26]. Regardless of donor tissue 
origin, the International Society  for Cellular Therapy 
establishes phenotypical and functional equivalency 
as minimum criteria for MSC qualification [19]. 
Accordingly, BM-MSC, UC-MSC and WJ-MSC are 
expected to have similar regenerative abilities in 
vivo. Consequently, MSC harvested from P-MSC, 
AF-MSC, AM-MSC, UC-MSC, and WJ-MSC have 
rapidly escalated in allograft use to enhance healing of 
wounds because they exhibit superior cell biological 
qualities such as improved proliferation, life span, 
and differential potential as compared with BM- MSC 
[27,28].

3. The Regulation

In the US, the FDA regulates human cell and tissue 
products (HCT/P) in three tiers of risk in order to 
protect patients from HCT/P that pose potential 
significant risks, while accelerating access to safe and 
effective new therapies [20]. The lowest risk tier consists 
of autologous HCT/P harvested and reimplanted 
back into the donor during surgical procedures or 
reproductive cells or tissues donated by a sexually 
intimate partner of the recipient. Subject to qualifying 
criteria, the FDA exercises virtually no oversight 
over such HCT/P utilization [17]. Conversely, the 
highest risk tier includes HCT/P that present safety 
and efficacy risks similar to those presented by 
conventional medical products and procedures. Such 
HCT/P require FDA preapproval and are regulated as 
drugs, devices, and/or biological products under the 
FD&C Act and section 351 of the PHS Act [17]. In the 
midst of the two regulatory extremes lies a middle risk 
tier of HCT/P regulated solely under section 361 of 
the PHS Act and the Part 1270 and 1271 regulations, 
which require FDA registration and compliance with 
good tissue practice (GTP), but do not require formal 
FDA premarket approval [17].

The FDA’s tri-tiered regulatory paradigm intentionally 
establishes and protects the necessary balance of risk 
and innovation, justifying its hands-off regulatory 
approach for 361 HCT/P based on its determination 

that the safety, effectiveness, and communicable disease 
risks do not warrant additional regulation [17]. Instead 
of mandating a global preapproval strategy for all 
HCT/P products, the FDA instead chose to limit FDA 
premarket review and FDA approval requirements to 
only those HCT/P that present the highest risk. The 
2017 FDA regulatory framework intended to balance 
the agency’s commitment to safety with mechanisms 
to drive further advances in regenerative medicine so 
healthcare innovators can bring new, effective therapies 
to patients as quickly and safely as possible [20]. 
Section 1271.10, in subpart A, sets out the qualifying 
criteria that form the foundation of the FDA’s tiered, 
risk-based approach to regulating HCT/P. HCT/P that 
meet all four criteria are subject only to regulation 
under section 361 of the PHS Act [29]. 361 HCT/P 
are not high risk and do not require FDA premarket 
approval when utilized homologously [17].

The FDA criteria has identified one high-risk 
HCT/P qualification as being the route and site of 
administration. HCT/Ps administered by intravenous 
injection or infusion, aerosol inhalation, intraocular 
injection, or injection or infusion into the central 
nervous system are associated with a higher risk for 
adverse patient reactions [17]. A second high risk 
HCT/P qualification is identified as non-homologous 
usage of the HCT/P, particularly usage intended 
for the prevention or treatment of serious and/or 
life-threatening diseases and conditions [17]. Non-
homologous usage increases unpredictability of 
HCT/P behavior, risk, and significant potential safety 
concerns [17]. These procedural HCT/P usages are 
therefore categorized in the high-risk tier as drugs, 
devices, and/or biological products under the FD&C 
Act and section 351 of the PHS Act. The FDA’s 2017 
framework for regenerative medicine acknowledged 
that many, if not most HCT/P and their intended 
usages would generally fail to meet all four qualifying 
criteria in 21 CFR 1271.10(a), and would generally 
default to regulation under the FD&C Act, section 351 
of the PHS Act, and applicable regulations including 
21 CFR part 1271 as drugs, devices, and/or biological 
products that require FDA premarket approval [20]. 

However, alternatively in an attempt to drive further 
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advances in regenerative medicine and allow healthcare 
innovators to bring new, effective therapies to patients 
as quickly and safely as possible [20], regulation 21 
CFR part 1271 leaves a limited exception from high 
risk 351 regulation with criteria for HCT/P regulation 
solely under section 361 of the PHS Act and 21 CFR 
part 1271. If all four criteria in the 21 CFR 1271.10(a) 
checklist are met, then the HCT/P is regulated solely 
under section 361 of the PHS Act and the regulations 
in 21 CFR part 1271 [17].

To satisfy all four criteria, the HCT/P must be:

1) No more than minimally manipulated (relates to 
the nature and degree of processing);

2) Intended for homologous use only (the product 
performs the same basic function in the donor as it 
does in the recipient);

3) Not combined with another article (with some 
limited exceptions); and

4)The HCT/P does not have a systemic effect and is 
not dependent on the metabolic activity of living cells 
for its primary function, or if it does, the HCT/P is for 
autologous use, for allogeneic use in a first- or second-
degree blood relative, or for reproductive use [17].

The FDA categorizes HCT/P as either structural 
tissues or cells/nonstructural tissues based upon the 
characteristics of the tissue in the donor. Structural 
HCT/P generally raise different safety and efficacy 
concerns than do cells/nostructural HCT/P and have 
thereby been given a different definition for minimal 
manipulation. Homologous utilization of an FDA 
registered, minimally manipulated, structural 361 
HCT/P would not need premarket review or approval 
when administered by intradermal, subcutaneous, or 
intra-articular injection due to fewer safety concerns, 
lower procedural risk, and greater HCT/P behavioral 
predictability in the recipient [17].

One of the FDA’s most exclusive criteria for the 
exemption from high risk 351 HCT/P regulation is is 
21 CFR 1271.10(a)(1), qualifying that the HCT/P has 
been harvested by methods of minimal manipulation. 
As defined in 21 CFR 1271.3(f), minimal manipulation 
for structural tissue means processing that does not 

alter the original relevant characteristics of the tissue 
relating to the tissue’s utility for reconstruction, repair, 
or replacement [17]. Original relevant characteristics 
of structural tissues generally include the properties 
of the tissue’s utility for reconstruction, repair, or 
replacement based upon how that tissue functioned 
in the donor [17]. The FDA has given examples 
of relevant characteristics of structural tissues to 
include strength, flexibility, cushioning, covering, 
compressibility, and response to friction and shear 
[17].

Additionally, HCTP storage that does not alter the 
original relevant characteristics of a structural tissue 
relating to its utility for reconstruction, repair, or 
replacement would generally be considered minimal 
manipulation [17]. HCT/P that is placed in a tissue 
medium and refrigerated, such as stored in a buffer 
solution or an HCT/P that is cryopreserved and 
stored in liquid nitrogen vapor, would generally meet 
the minimal manipulation criterion as well [17].

Moreover, structural tissues may be processed to 
change the size or shape of the HCT/P by various 
mechanical methods of minimal manipulation or 
more than minimal manipulation, depending on 
whether the processing alters the original relevant 
characteristics of the structural tissue relating to its 
utility for reconstruction, repair, or replacement [17]. 
The determination of whether an HCT/P is minimally 
manipulated is based on the effect of manufacturing 
on the original relevant characteristics of the HCT/P, 
as it exists in the donor, and not based on the intended 
use of the HCT/P in the recipient [17].

Another of the FDA’s most exclusive criteria for the 
exemption from high risk 351 HCT/P regulation is 
21 CFR 1271.10(a)(2), which qualifies the HCT/P 
as intended for homologous use only, as reflected 
by the labeling, advertising, or other indications of 
the manufacturer’s objective intent [17]. Labeling 
includes the HCT/P label and any written, printed, 
or graphic materials that supplement, explain, or 
are textually related to the product, and which are 
disseminated by or on behalf of its manufacturer 
[29]. Advertising includes information, other than 
labeling, that originates from the same source as the 
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product and that is intended to supplement, explain, 
or be textually related to the product including; print 
advertising, broadcast advertising, electronic and 
internet advertising, and statements of company 
representatives [29].

21 CFR 1271.3(c) defines homologous use as the repair, 
reconstruction, replacement, or supplementation 
of a recipient’s cells or tissues with a HCT/P that 
performs the same basic function or functions in the 
recipient as in the donor. Moreover, a HCT/P may 
perform homologously, even when it is not used in 
the same anatomical location in the recipient as where 
it originally existed in the donor [29]. Therefore, a 
transplanted HCT/P could be used homologously 
to intentionally replace, repair, reconstruct, or 
supplement tissue that is missing or damaged at 
a different anatomical location in the recipient, as 
long as it performs the same basic function(s) in the 
recipient as in the donor [17].

Intentionally exclusively limiting the four qualifying 
criterion for exemption from high risk 351 regulation 
reflects the FDA’s conclusion that homologous use of 
361 HCT/P would be reasonably safe, effective, and 
function predictably as intended in the recipient. 
The FDA initially determines what the intended use 
of the HCT/P is to be as reflected by the labeling, 
advertising, and other indications of a manufacturer’s 
objective intent prior to applying the homologous use 
definition [17].

4. The Product:

WJ HCT/P have several advantages that make it 
an attractive selection for use in structural tissue 
engineering and regenerative medicine. WJ is the 
MMCT that surrounds the vessels in the human 
umbilical cord and provides cushioning and structural 
protection from compression and torsion in response 
to maternal and fetal movement [30]. WJ HCT/P 
consist of a relatively young MSC type compared to 
most other MSC tissue sources and can be harvested 
from the donor painlessly, non-invasively, and with 
minimal manipulation unlike BM HCT/P or AD 
HCT/P [27]. WJ is a rich source of MSC and studies 
have consistently shown that WJ-MSC are authentic 

MSC, possessing the same regenerative properties 
as adult MSC [12]. Moreover, the MSC yield from 
WJ HCT/P is premium compared to other MSC 
tissue sources [27]. Furthermore, WJ-MSC have 
multiple embryonic features including high cell 
proliferation and wide cell differentiation potential 
while maintaining hypo-immunogenic and non-
tumorigenic characteristics, making WJ-MSC safe 
and ideal for both autologous and allogenic HCT/P 
clinical use [27].

Researchers have observed that WJ-MSC and 
BM-MSC respond similarly to inductive cues to 
differentiate terminally to a dopaminergic cell type, 
and that the neuronal plasticity of human WJ-MSC 
is comparable with that of BM-MSC [31]. However, 
while both WJ HCT/P and BM HCT/P have made 
it possible to quickly and easily obtain clinical grade 
MSC, WJ HCT/P has emerged as the more suitable 
alternative source of MSC due to their primitive 
nature and easy isolation without violating minimal 
manipulation criteria or ethical harvesting concerns 
[32]. Indeed, WJ-MSC have many advantages in 
isolation time, isolation efficiency, expansion time, 
passage capacity, and expansion capacity when 
compared with UCB-MSC and BM-MSC [33]. 
Moreover, WJ contains numerous GF, cytokines, 
hyaluronic acid (HA), and extracellular vesicles which 
reduce inflammation, reduce pain, and augment the 
healing of musculoskeletal injuries [34]. The gross 
amounts of these healing factors contained within 
WJ-MSC are greater compared with other biological 
MSC tissue sources [34]. 

Researchers have also shown that WJ-MSC can 
increase the expression of cartilage-specific genes and 
can be introduced as a promoting factor for cartilage 
regeneration [35]. WJ-MSC by their inherent nature 
have high HA, sulfated glycosaminoglycans, and 
collagen expression which to some extent reflect 
native cartilage tissue [36]. High density WJ-MSC 
cultures using rotary cell culture systems develop 
larger, soft, opaque non-scaffold cartilage-like tissues 
and show higher expression of glycosaminoglycans 
and collagen II than conventional pellet cultures 
[37]. Many researchers have noted that WJ-MSC 
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express characteristics of pre-chondrocytes, low 
immunogenicity, and are more easily obtained with 
higher purity due to the lack of hematopoietic cells 
contained within WJ making WJ-MSC more suitable 
for constructing tissue-engineered cartilage than 
other MSC tissue sources [37]. 

A group of researchers investigating WJ-MSC as 
a more functional and readily available substitute 
for BM-MSC in musculoskeletal regeneration 
determined that while WJ-MSC and BM-MSC 
osteoblastic activity were similar, WJ-MSC presented 
a distinct and stronger proinflammatory/chemotactic 
cytokine profile and significantly enhanced 
angiogenic activity compared with BM-MSC [38]. 
WJ-MSC in osteoarthritissynoviocyte significantly 
reduce the expression of the Prostaglandin E2 
gene, Matrix Metalloproteinase-13 gene, and RELA 
Synoviocyte gene [39,40]. Moreover, WJ-MSC 
have a higher endothelial differentiation potential 
than BM-MSC and are therefore more favorable 
for neovascularization of engineered tissues [41]. 
Furthermore, the persistent presence of B7 family 
co-stimulator immune molecule B7-H3 (CD276) in 
the undifferentiated and chondrogenic differentiated 
cells of WJ validates its strong immuno-privilege and 
safety advantage in selecting WJ-MSC over other 
MSC tissue sources [42-44].

In medical literature, the use of UC HCT/P has shown 
a favorable in vitro potential for musculoskeletal 
therapeutic use because UC-MSC can differentiate 
toward both the chondrogenic and the osteogenic 
lineage similar to BM-MSC. Moreover, UC-MSC 
improve chondrogenic commitment in reaction 
to low oxygen tension conditions and to pulsed 
electromagnetic fields much like BM-MSC [45]. A 
recent study utilizing UC HCT/P transplantation for 
treatment of chronic discogenic low back pain proved 
to be safe and effective, with rapid and dramatically 
improved back pain accompanied by a parallel 
improvement in lumbar function with no side effects 
and even greater therapeutic improvement throughout 
the two year follow up period [46]. Separately, a 2021 
landmark study [47] involving IAJ injections of WJ 

HCT/P in combination with AM HCT/P scaffolding 
for the treatment of knee pain associated with OA 
demonstrated great promise in improving pain and 
functional outcomes in patients. Eighty-seven percent 
of patients demonstrated improvement in pain and 
functional outcome measures, with an average pain 
reduction greater than 50% at 3 months [47].

Due to the FDA’s exclusive criteria for the exemption 
from high risk 351 HCT/P regulation established 
in 21 CFR 1271.10(a), WJ HCT/P are generally not 
appropriate for regulation solely under section 361 
of the PHS Act and instead are generally regulated as 
drugs and biological products under the FD&C Act 
and section 351 of the PHS Act and require FDA’s 
premarket review and approval. As of this publication, 
the FDA has not yet approved any WJ HCT/P for any 
use.

5. Wharton’s Jelly 361 HCT/P is Exceptional 
Homologous Intra-Articular Disc and Joint Repair

The FDA defines the basic function(s) of an HCT/P 
as what it does from a biological/physiological point 
of view, or is capable of doing when in its native state 
[17]. Moreover, the FDA clarifies “basic” to mean 
the function(s) that are commonly attributed to the 
HCT/P as it exists in the donor [48]. Furthermore, 
“basic function(s)” are well understood and it should 
not be necessary to perform laboratory, pre-clinical, 
or clinical studies to demonstrate a basic function(s) 
for applying the HCT/P regulatory framework [17].

To that point, WJ HCT/P represent an ideal alternative 
source of MSC for structural connective tissue 
engineering, and show significant potential for use in 
IAJ repair [49]. “Homologous use means the repair, 
reconstruction, replacement, or supplementation of a 
recipient’s cells or tissues with an HCT/P that performs 
the same basic function or functions in the recipient 
as in the donor” [44]. The key function of WJ in the 
donor is to provide cushion, protection, and structural 
support to umbilical vessels by preventing their 
bending, compression, kinking, tearing, torsion, and 
shearing upon movement [34,50,51]. Homologously, 
the primary function of the NP is to provide 
cushioning, protection, and structural support within 
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IVD to properly withstand and redistribute applied 
forces generated by bending, compression, torsion, and 
shearing movements [12,13,21,22]. Moreover, IAJC 
is specialized structural tissue whose homologous 
function is to provide cushion, covering, protection, 
and structural support throughout the surrounding 
IAJ for the proper compression, resilience, and 
redistribution of applied forces generated by bending, 
compression, torsion, and shearing within a low-
friction articulating surface [5,6,7].  The FDA declares 
characteristics of structural tissue to be “relevant” if it 
could have a meaningful bearing on the tissue’s utility 
for reconstruction, repair, or replacement relating 
to how that tissue functioned in the donor and 
gives specific examples of “relevant characteristics” 
of structural tissues to include strength, flexibility, 
cushioning, covering, compressibility, and response 
to friction and shear [17]. 

Therefore, proper homologous utilization would 
include the intentional repair, reconstruction, 
replacement, and/or supplementation of cushion, 
protection, and structural support for a qualifying 
recipient’s affected NP or IAJC with a properly 
registered 361 WJ HCT/P whose primary function 
in the donor was to physically support or serve as a 
barrier or conduit, or connect, cover, or cushion. 
Hence, an appropriately US licensed medical 
provider performing 361 low risk administration of 
IAJ injections directly into the affected NP or IAJC 
with a compliantly registered 361 WJ HCT/P would 
compliantly fulfill Part 1271, section 1271.10(a)(2) 
with homologous intention and utilization [17].

Full credit is given to the FDA for its foresight and 
persistent attempt to encourage further advances 
in regenerative medicine by allowing healthcare 
innovators to bring forth new, safe, and effective 
361 HCT/P therapies quickly and unyoked from the 
financial and regulatory burdens of FDA premarket 
review and approval [20]. Section 361 of the PHS Act 
and 21 CFR Part 1271 have intentionally become the 
FDA’s portal of provision for safe and simple solutions 
to DDD and DJD pain and disability by authorizing 
effective, lower risk administrations of 361 HCT/P 
homologously performed in a swift, minimally 

invasive clinical procedure[29].

Henceforth, appropriately licensed US medical 
providers should become encouraged, educated, 
and emboldened to confidently administer 361 WJ 
HCT/P IAJ injections into appropriate recipient’s 
affected NP or IAJC for the intentional reconstruction, 
repair, replacement, and/or supplementation of the 
native cushion, protection, and structural support 
by homologously improving the IAJ cushioning, 
covering, compressibility, mobility and response to 
friction. The clinical promotion, marketing, sale, and 
delivery of these 361 WJ HCT/P IAJ homologous 
procedures are appropriately solely regulated under 
Section 361 of the PHS Act and 21 CFR Part 1271[17].  
By fulfilling all four criteria for exemption from high 
risk 351 HCT/P regulation and FDA premarket 
approval requirements, WJ 361 HCT/P is exceptional 
homologous intra-articular disc and joint repair.
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