REGENERATIVE MEDICINE

Regenerative Medicine techniques harness the body’s innate healing mechanisms to
accelerate healing and stimulate tissue regeneration. Our techniques use donor or patient-derived
bioactive products designed to promote innate healing mechanisms.

At Hudson Medical, we understand the immense potential of Regenerative Medicine and
are dedicated to providing you with the most advanced treatment options that target your specific
needs. We use minimally-invasive techniques to treat various tissue injuries by stimulating the
regeneration of damaged tissue. These regenerative therapies are designed to repair damaged
tissues to reduce the need for more invasive procedures. As a research facility for ongoing
clinical trials, we are able to offer cutting-edge regenerative medicine treatment options that are
performed by our team of highly experienced physicians. We perform a range of regenerative
therapeutic interventions and infusions aimed to treat myriad conditions such as musculoskeletal
injuries, degenerative spinal conditions, sports-related injuries, long-term COVID-19-related
symptoms, and age-related conditions.

The regenerative therapies we offer at Hudson Medical are appropriate for individuals
who struggle to find symptom relief from traditional treatments. Depending on your needs, we
implement an individualized treatment plan focused on stimulating tissue regeneration that is
tailored to your specific condition.

We now offer Platelet-Rich Plasma Therapy, Platelet-Rich Fibrin Therapy, Bone Marrow
Aspirate Concentrate Therapy, Wharton’s Jelly, and Extracellular Growth Factors (Exosomes).
Hudson Medical is the first practice in the US to publish safety data on the usage of Exosomes in
spinal based applications, and will continue to lead research in this field

PLATELET RICH PLASMA THERAPY

Platelet-rich plasma (PRP) Therapy is a minimally-invasive injection that aims to
promote the initiation and progression of the body’s natural healing mechanisms to accelerate
tissue regeneration. Since the 1980s, PRP Therapy has been used in many areas of medicine and
dentistry to promote wound healing. In recent years, PRP Therapy has been shown to be safe and
effective in the treatment of musculoskeletal injuries, androgenetic alopecia and erectile
dysfunction. PRP is derived from a patient’s own blood sample and contains high levels of
platelets and growth factors known to stimulate tissue healing and reduce inflammation. By
directly injecting PRP into sites of tissue injury, this procedure can provide targeted and effective
symptom relief by reducing pain and promoting healing. At Hudson Medical, we offer PRP
Therapy as an alternative treatment option for individuals with osteoarthritis, tendinopathy,
androgenetic alopecia, erectile dysfunction, and chronic back pain due to spinal radiculopathy,
spinal spondylosis or sacroiliac joint dysfunction. PRP Therapy is a safe and effective procedure
that harnesses innate healing processes to facilitate tissue repair. To learn more about PRP
Therapy, please click here —

PLATELET RICH FIBRIN THERAPY


https://docs.google.com/document/u/0/d/1hG427LuMp3wIFA0o8WV3OOiklVumsRTCc-5V3JvBW2E/edit

Platelet-rich fibrin (PRF) Therapy is a minimally-invasive injection used to enhance the
regenerative properties of tissue that becomes damaged due to musculoskeletal conditions such
as muscle strain injuries, cartilage injuries, and osteoarthritis. PRF contains high levels of
cytokines, adhesive proteins, and growth factors that promote tissue regeneration and reduce
healing times in such musculoskeletal conditions. Similarly to PRP, PRF product is obtained
through a simple blood draw and is injected directly into the site of tissue injury. The unique
blend of bioactive substances found in PRF allow for an extended release of these factors after
the PRF is injected. At Hudson Medical, we offer PRF Therapy to stimulate regeneration of
surrounding healthy tissue in patients with persistent symptoms caused by musculoskeletal
conditions. PRF Therapy can provide significant pain relief while simultaneously activating
innate healing processes associated with tissue regeneration. To learn more about PRF Therapy,
please click here —

WHARTON’S JELLY

Recent developments in stem cell research have demonstrated the regenerative power of
Wharton’s Jelly in the treatment of intervertebral disc degeneration, osteoarthritis and chronic
tendinopathy. Wharton’s Jelly is derived from human umbilical cord tissue and contains high
levels of mesenchymal stem cells (MSCs), which have the ability to differentiate into specialized
cell types and therefore have profound regenerative potential. Wharton’s Jelly also contains a
number of other substances such as growth factors, cytokines, hyaluronic acid, and exosomes
that can enhance wound healing and promote tissue regeneration. At Hudson Medical, we offer
Wharton’s Jelly as an alternative treatment option for patients with various orthopedic conditions
such as osteoarthritis and intervertebral disc degeneration. Our physicians inject Wharton’s Jelly
into injury sites to stimulate tissue remodeling, growth and regeneration. To learn more about
Wharton’s Jelly, please click here —

BONE MARROW ASPIRATE CONCENTRATE

Bone Marrow Aspirate Concentrate (BMAC) Therapy uses mesenchymal stem cells
(MSCs) from patients' bone marrow to stimulate tissue regeneration for a wide range of clinical
applications. MSCs are a self-renewing cell type that can transform into different specialized cell
types by interacting with signaling molecules implicated in different physiological processes.
BMAC Therapy is a minimally-invasive procedure that involves the harvesting of a small
amount of a patient's bone marrow and subsequent injection of BMAC product directly into
injury sites. At Hudson Medical, we use BMAC Therapy to treat musculoskeletal conditions
such as osteoarthritis, tendinopathy and chronic back pain because the MSCs, growth factors,
and cytokines found in BMAC products activate tissue repair mechanisms and provide patients
with significant pain and symptom relief. BMAC Therapy is a safe and effective treatment that
targets physiological causes of musculoskeletal conditions to promote healing and tissue
regeneration. To learn more about BMAC Therapy, please click here —

EXOSOME THERAPY
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Exosomes are small vesicles secreted by many cell types that carry diverse cargo to target
cells to elicit a cargo-specific response. Exosomes derived from umbilical cord, amniotic fluid or
mesenchymal stem cells carry cargo that can alter gene expression of target cells, promoting
processes that favor regeneration and healing. As exosomes are able to modify cellular
communication and can therefore alter tissue microenvironments, Exosome Therapy has
extensive clinical applications for regenerative medicine. The exosome products used in
Exosome Therapy are derived from donor stem cells and can be either directly injected into
injury sites or administered intravenously depending on the patient’s condition. Conditions such
as osteoarthritis and intervertebral disc degeneration may benefit from direct Exosome Therapy
injection to promote tissue regeneration at damaged tissue, whereas Exosome Therapy
intravenous infusions may be better indicated in the treatment plans of aging-related conditions,
COVID-19-induced severe acute respiratory distress syndrome, long-term COVID-19 symptoms,
and chronic pain conditions. Exosome Therapy stimulates tissue regeneration and cellular
rejuvenation by harnessing the intrinsic ability of exosomal cargo to alter cellular communication
and gene expression. To learn more about Exosome Therapy, please click here —

WHARTON’S JELLY

In recent years, regenerative medicine therapies using biologic applications, such as stem
cell products and platelet-rich plasma treatments, have gained the attention of many researchers
and clinicians due to encouraging experimental evidence. Of the various stem cells formed by
the body, mesenchymal stem cells (MSCs), also known as stromal cells, are arising as a
promising therapeutic application for musculoskeletal injuries and conditions such as
osteoarthritis and intervertebral disc degeneration. Stem cells are cells which have the ability to
transform into specialized cell types through interactions with signaling factors called growth
factors and cytokines (1). The exact signaling molecules and their associated mechanisms of
action are not fully understood, but current research suggests that these signaling factors induce
stem cells to divide, differentiate, and proliferate into specialized cell types (1). The regenerative
properties of stem cells provides an exciting opportunity to expand the available treatment
options for complications associated with organ transplantation, diabetes, neurological
conditions, cardiovascular diseases, and bone and cartilage conditions (2). Recent research has
indicated the potential for stem cell therapies in treatment of conditions such as intervertebral
disc degeneration, osteoarthritis and chronic tendinopathy (4, 5, 6, 8, 23). As such, stem cell
therapies are at the forefront of research in regenerative medicine.

The regenerative potential of stem cell therapies has demonstrated immense promise in
pain management techniques for musculoskeletal injuries and diseases, such as intervertebral
disc degeneration. Specifically, ongoing clinical trials exploring the benefits of therapies
containing umbilical cord-derived MSCs from Wharton’s jelly region show encouraging
therapeutic potential for reducing pain and inflammation and enhancing healing (2, 3).

Recent studies have demonstrated that MSCs derived from Wharton’s Jelly may have the
potential to reduce the apoptosis of intervertebral disc cells, called nucleus pulposus cells
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(NPCs), that results from disc compression (4). Further, co-culturing MSCs derived from
Wharton’s Jelly with nucleus pulposus cells from degenerative intervertebral disc cells can
induce MSC differentiation into NPCs and can activate favorable gene expression in
degenerative NPCs (5). Clinically, MSCs derived from Wharton’s jelly have been utilized in
treatments aimed at repairing spinal cord, liver and heart tissue injuries and in the treatment of
immune-mediated diseases (6).

Wharton’s jelly is a gelatinous substance obtained from the connective tissue of human
umbilical cords. In the umbilical cord, Wharton’s jelly has several functions: to provide
structural and protective support of the umbilical blood vessels and to provide a developing fetus
with oxygen, glucose and amino acids while facilitating removal of waste products. Clinically,
MSCs derived from Wharton’s jelly may have the ability to stimulate cellular regeneration while
eliciting little host immune response, as well as reducing pain and promoting healing through
secretion of factors involved in immunomodulation. Regenerative medicine literature suggests
the distinctive composition of Wharton’s jelly may play an important role in it’s
anti-inflammatory, pain-reducing, and enhanced healing capabilities (7).

Although MSCs can be isolated from myriad tissue types such as bone marrow and
connective tissue of the umbilical cord, and are able to differentiate into osteoblasts,
chondrocytes, adipocytes, and supported hematopoietic stroma, Wharton’s jelly has been shown
to contain the highest concentration of harvestable MSCs of allogenic tissues (2, 8). MSCs
derived from umbilical cord Wharton’s jelly region secrete factors thought to be involved in the
regenerative and immunomodulatory abilities of MSCs (9). Further, the MSCs found in
Wharton’s jelly may also secrete factors that improve wound healing through enhanced
intracellular communication (9).

In addition to the high concentration of MSCs, Wharton’s jelly contains significant
amounts of growth factors, cytokines, hyaluronic acid and exosomes (7). These constituents
directly impact signaling pathways that contribute to the downstream anti-inflammatory,
pain-reducing and enhanced healing effects of Wharton’s jelly. Notably, recent research has
demonstrated that decellularized Wharton’s Jelly matrix (i.e. excluding MSCs) can promote cell
differentiation of degenerative intervertebral disc cells towards a discogenic phenotype and can
improve the phenotype of degenerative intervertebral disc cells (8). Further, decellularized
Wharton’s Jelly matrix was shown to maintain the viability of these discogenic cells (8). These
remarkable findings demonstrate the regenerative capacity of Wharton’s Jelly for treatment of
intervertebral disc injuries (8).

Important growth factors found in Wharton’s jelly include insulin-like growth factor-1
(IGF-1) carrier proteins that are known to improve osteogenic differentiation and induce MSCs
into cell lines that develop into cartilaginous tissues, growth factors which are ligands for
epidermal growth factor receptor (EGFR) and thus encourage growth and survival of osteogenic
cells, and signaling proteins which are involved in bone remodeling called vascular endothelial
growth factor (VEGF) (7, 11). The presence of such growth factors suggests the potential role of
Wharton’s jelly in regenerative medicine and is specifically applicable to designing pain



management therapies to repair damaged tissues without the need for surgery. The growth factors
found in Wharton’s jelly may be involved in modulating cellular mechanisms that combat
chronic pain, joint and spine degeneration, and other musculoskeletal conditions due to their
orthopedic-related nature. At present, many clinical and preclinical studies are investigating the
potential of Wharton’s jelly for treatment of various orthopedic conditions (12).

Additionally, many immunomodulatory cytokines found in Wharton’s jelly are relevant
to the field of regenerative medicine. Cytokines are substances that are produced by cells of the
immune system and are often classified as either pro-inflammatory cytokines or
anti-inflammatory cytokines. As the classification suggests, anti-inflammatory cytokines play
critical roles in inhibiting inflammation, preventing hyperalgesia, and promoting wound healing.
Important anti-inflammatory cytokines found in Wharton’s jelly include chemokine ligand 5
(CCL5) which is associated with downstream signaling that leads to increased bone formation
and a promoter of osteogenic differentiation called interleukin 6 receptor (IL-6R) (7, 13, 14).
Pro-inflammatory cytokines are often associated with harmful inflammatory responses, but
studies have also indicated that pro-inflammatory cytokines may play a role in initiating
regenerative function of osteoclasts (7, 15). Such pro-inflammatory cytokines, called
macrophage colony-stimulating factor (MCSF) and macrophage stimulating protein 1-alpha
(MIP1-a), are found in Wharton’s jelly (7).

Furthermore, studies have demonstrated that Wharton’s jelly contains significant amounts
of hyaluronic acid (HA) (7). HA is found in many areas of the body and is relevant to various
aging and musculoskeletal disorders, such as epidermal atrophy and knee osteoarthritis.
Specifically, HA is an important component of synovial fluid, which acts as a lubricant in joints,
and 1s produced by connective tissue cells such as chondrocytes and fibroblasts. As many
musculoskeletal diseases like osteoarthritis are associated with reduced HA concentrations,
conventional treatment of these diseases often includes HA injections called
viscosupplementation injections (16). Recent literature has suggested that the combination of
components in Wharton’s jelly may provide improved efficacy as a treatment for knee
osteoarthritis compared to HA injections alone, and currently there are clinical trials
investigating this hypothesis (17).

In addition, the significant levels of extracellular vesicles including exosomes found in
Wharton’s jelly provides further insight into the potential therapeutic advantages of Wharton’s
jelly in regenerative medicine (7). Extracellular vesicles are essential to intercellular
communication, but their functions extend far beyond this purpose. Extracellular vesicles relate
to regenerative medicine through their role in MSC paracrine signaling and through their ability
to release specific RNA species which can alter gene expression by modulating the epigenetic
landscapes of target cells (18). Exosomes are a type of extracellular vesicle secreted from most
stem cells and have been found to be significant secretory products of Wharton’s jelly-derived
MSC:s. Studies suggest that the extracellular vesicles derived from Wharton’s jelly show
promising therapeutic avenues for numerous conditions ranging from myocardial
ischemia/reperfusion injury to chronic kidney disease to knee osteoarthritis (10, 19, 20, 21)



Regenerative medicine research and preliminary clinical study data suggests that the
amalgamation of the varied composition of Wharton’s jelly, including the high concentration of
MSC:s and the presence of growth factors, cytokines, hyaluronic acid, and extracellular vesicles
including exosomes, shows promising evidence that Wharton’s jelly may exert
anti-inflammatory, pain-reducing and enhanced healing effects in many diseases and conditions.

Notably, the MSCs found in umbilical cord-derived Wharton’s jelly entail fewer ethical
and safety concerns compared to stem cells isolated from adult tissue because they are harvested
after birth, have a reduced likelihood of recipient rejection due to improved immunoprivilege,
and demonstrate enhanced proliferation and maintenance of multipotency (5, 22).

Prior to the recent interest in regenerative medicine, the treatment of many
musculoskeletal diseases relied heavily on surgical intervention. Although minimally invasive
injections and procedures have become more common, these practices are not cures. As the field
of regenerative medicine continues to grow, it is essential to consider that developing
regenerative therapeutics for musculoskeletal diseases, such as MSCs derived from Wharton’s
jelly, may serve as a promising and non-surgical alternative to conventional treatments.

Works Cited
(1) Roufosse, C A et al. “Circulating mesenchymal stem cells.” The international journal of
biochemistry & cell biology vol. 36,4 (2004): 585-97. doi:10.1016/j.biocel.2003.10.007

(2) Friedenstein, A J et al. “Heterotopic of bone marrow. Analysis of precursor cells for
osteogenic and hematopoietic tissues.” Transplantation vol. 6,2 (1968): 230-47.

(3) Marino, Luigi et al. “Mesenchymal Stem Cells from the Wharton's Jelly of the Human
Umbilical Cord: Biological Properties and Therapeutic Potential.” International journal of
stem cells vol. 12,2 (2019): 218-226. doi:10.15283/ijsc18034

(4) Zhao, Y-T et al. “Wharton's Jelly-derived mesenchymal stem cells suppress apoptosis of
nucleus pulposus cells in intervertebral disc degeneration via Wnt pathway.” European
review for medical and pharmacological sciences vol. 24,19 (2020): 9807-9814.
do0i:10.26355/eurrev_202010_ 23190

(5) Han, Zhihua et al. “Human Wharton's Jelly Cells Activate Degenerative Nucleus
Pulposus Cells In Vitro.” Tissue engineering. Part A vol. 24,13-14 (2018): 1035-1043.
doi:10.1089/ten.TEA.2017.0340

(6) Liau, L L et al. “Characteristics and clinical applications of Wharton's jelly-derived
mesenchymal stromal cells.” Current research in translational medicine vol. 68,1 (2020):
5-16. doi:10.1016/j.retram.2019.09.001



(7) Gupta, Ashim et al. “Umbilical cord-derived Wharton's jelly for regenerative medicine
applications.” Journal of orthopaedic surgery and research vol. 15,1 49. 13 Feb. 2020,
doi:10.1186/s13018-020-1553-7

(8) Penolazzi, Letizia et al. “Extracellular Matrix From Decellularized Wharton's Jelly
Improves the Behavior of Cells From Degenerated Intervertebral Disc.” Frontiers in
bioengineering and biotechnology vol. 8 262. 27 Mar. 2020,
doi:10.3389/fbioe.2020.00262

(9) Vangsness, C Thomas Jr et al. “Umbilical Cord Tissue Offers the Greatest Number of
Harvestable Mesenchymal Stem Cells for Research and Clinical Application: A
Literature Review of Different Harvest Sites.” Arthroscopy : the journal of arthroscopic
& related surgery : official publication of the Arthroscopy Association of North America
and the International Arthroscopy Association vol. 31,9 (2015): 1836-43.
doi:10.1016/;.arthro.2015.03.014

(10)  Bakhtyar, Nazihah et al. “Exosomes from acellular Wharton's jelly of the human
umbilical cord promotes skin wound healing.” Stem cell research & therapy vol. 9,1 193.
13 Jul. 2018, doi:10.1186/513287-018-0921-2

(11)  Fortier, Lisa A et al. “The role of growth factors in cartilage repair.” Clinical
orthopaedics and related research vol. 469,10 (2011): 2706-15.
doi:10.1007/s11999-011-1857-3

(12)  Main, Benjamin J et al. “Umbilical cord-derived Wharton's jelly for regenerative
medicine applications in orthopedic surgery: a systematic review protocol.” Journal of
orthopaedic surgery and research vol. 15,1 527. 11 Nov. 2020,
doi:10.1186/s13018-020-02067-w

(13) Coérdova, Luis A et al. “CCL2, CCL5, and IGF-1 participate in the
immunomodulation of osteogenesis during M1/M2 transition in vitro.” Journal of
biomedical materials research. Part A vol. 105,11 (2017): 3069-3076.
doi:10.1002/jbm.a.36166

(14) Xie, Zhongyu et al. “Interleukin-6/interleukin-6 receptor complex promotes
osteogenic differentiation of bone marrow-derived mesenchymal stem cells.” Stem cell
research & therapy vol. 9,1 13. 22 Jan. 2018, doi:10.1186/s13287-017-0766-0



(15) Spiller, Kara L et al. “Sequential delivery of immunomodulatory cytokines to
facilitate the M1-to-M2 transition of macrophages and enhance vascularization of bone
scaffolds.” Biomaterials vol. 37 (2015): 194-207. doi:10.1016/j.biomaterials.2014.10.017

(16)  Kosinski, Jakub et al. “HYALURONIC ACID IN ORTHOPEDICS.” Wiadomosci
lekarskie (Warsaw, Poland : 1960) vol. 73,9 cz. 1 (2020): 1878-1881

(17)  Gupta, Ashim et al. “Safety and efficacy of umbilical cord-derived Wharton's jelly
compared to hyaluronic acid and saline for knee osteoarthritis: study protocol for a
randomized, controlled, single-blind, multi-center trial.” Journal of orthopaedic surgery
and research vol. 16,1 352. 31 May. 2021, doi:10.1186/s13018-021-02475-6

(18) Matei, Andreea C et al. “Extracellular Vesicles as a Potential Therapy for Neonatal
Conditions: State of the Art and Challenges in Clinical Translation.” Pharmaceutics vol.
11,8 404. 11 Aug. 2019, doi:10.3390/pharmaceutics11080404

(19) Lai, Ruenn Chai et al. “Exosome secreted by MSC reduces myocardial
ischemia/reperfusion injury.” Stem cell research vol. 4,3 (2010): 214-22.
doi:10.1016/j.5cr.2009.12.003

(20)  van Koppen, Arianne et al. “Human embryonic mesenchymal stem cell-derived
conditioned medium rescues kidney function in rats with established chronic kidney
disease.” PloS one vol. 7,6 (2012): €38746. doi1:10.1371/journal.pone.0038746

(21)  Song, Jun-Seob et al. “Implantation of allogenic umbilical cord blood-derived
mesenchymal stem cells improves knee osteoarthritis outcomes: Two-year follow-up.”
Regenerative therapy vol. 14 32-39. 14 Jan. 2020, doi:10.1016/j.reth.2019.10.003

(22) Millan-Rivero, Jose E et al. “Human Wharton's jelly mesenchymal stem cells protect
axotomized rat retinal ganglion cells via secretion of anti-inflammatory and neurotrophic
factors.” Scientific reports vol. 8,1 16299. 2 Nov. 2018, doi:10.1038/s41598-018-34527-z

(23) Lee, Sang Yoon et al. “Treatment of Lateral Epicondylosis by Using Allogeneic
Adipose-Derived Mesenchymal Stem Cells: A Pilot Study.” Stem cells (Dayton, Ohio)
vol. 33,10 (2015): 2995-3005. doi:10.1002/stem.2110



