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Abstract

Background: Diabetic bone disease affects over 537 million people with diabetes wosld-
widde, characterized by increased fracture risk despite paradoxically normal or elevated
bone mineral density [BMD) in Type 2 diabetes. This narrative review synthesizes cur-

rent evidence on pathoy diagnostic approaches, and strategies.
Methods: We performed a comprehensive literature search of the PubMed, Imbase, and
Cochrane databases [2007-2025), prioriti ic reviews, lyses, large-scale
population studies, and clinical it Bome: health in diabetes, including bane

density, quality, fracture risk, imaging techniques, biomarkers, and therapeutic mterven-
tions. Resulls: Advanced glycation end pmducl: fundamentally alter bane metabolism
through distinct from is. Type 1 and Type 2 disbetes
procduce contrasting skebetal phenatypes requiring tilared management, Recent umbrella
reviews of 71 metaanalyses demonstrated skeletal benefits of metformin and GLP-1 re
ceptar agomists, while confirming thiazolidinedione risks. Trabecular bone score enhances
fracture prediction when DXA appears normal. Large-scale studies revealed heteroge-
neous isk patierns, with specific subgroups shawing sube:tanl::ll} elevated fracture risk.

Advanied imaging revealed disti jges between disbetes types.
Diabetic pati i 3 N ; - peri-
npenuvl."pmmmlg C Diabstic bane di distinct cinical entity

requiring enhanced diagnostic strategies bevond lmdmnmaldcmnmnnr_ry evidence-based
treatment selection considering skeletal and metabolic effects, and
protcols extending beyond conventional asteopansis cane.

diabetes meli quality; ick; advanced gly d products;

trabecular P

1. Introduction
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bty . e s plicati i the rapicly
expanding global diabetes papulation. The Dighetes ion estimates
537 million adults currently Tive with diabetes worldwide, with projections reaching

753 million by 2045 [1]. This growing p makes
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critical for clinical practice.
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1. Introduction

The ireaireent of Bone [ractures repressmic a caratani by evolving (eld i medicing, with ike ain of sccelerating healing,
rediciag pan — minieiziag the e -ul nencornidal apeHnEmmery dragn (NSAID) aed oplaid snalpeios —,

rediciag pasapsrates patianes’ suncames. With the sccebrated agng af the
warld's papulsias, i is mm-umw:nsu.u-muwnmmnmmu.m Feopls aged 643 or aver, 426 milion
al whar will be 00 years of sge or aider, whick inplies 2 sigeificant inoeass in ike iscidence al fracares, sspecally i
ahoaklarky, [1.2]

Fracturas in this aga graug aee ofas with ciraniccomarsiditiag, and 3 kighar risk
al falks, makieg e rekabiliation process mees complesand prelonged [1). Tae leas of fusctiaralindspeadeace and the
incresaw ia posk-faciery merialiy ruisfores e roed dar les ipvazive and ners effective iherpetic sppreachas n
this coninst, o p-imvasive tharap b that favor Sone Bealingand reducs the need lor aggress fes surgical isteees nrioes
Have galaed promineecs.

Amicng thoea, the Pelssd Cloctreresgnatic Fiold (PEMIT] 821 arargsd 10 5 promisng massdity, sppresed By the Feod
ard Dreg Adminsiraiian [FOA) af the United States sadl recogrized by Furapsan sgescios el as the Burapsan
Medicizes Agency [EMA|, threugh CF cartilicatian, lar the ireatnar of fracterss with nanurios [4). Dasgiis the clinical

3 Cormsprsding asther: Palmerindo Arifria Taxams do Masd ongs Mits.
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Abstract

The evolving paradigm of precision medicine & the landscape of .
therapies by moving beyond traditional diag & pproaches toward biologscally
tailored nterventions. This eview sy current evidence supp precision

the treatment stratoges in mus-
culoskeletal regenerative medicine. This narrative review synthesized literature from
PubMed. Embase, and Web of Science databases (January 2015-December 2024) using
soarch torms, including ‘precieion medicine;” ‘orthobiologics, ‘regencrative modicine,

kers,” and ‘artificial gence’. Biological y among patients with
ostensibly similac dinical dlagnoses —reflected m diverse imfammatory states, genetic
backgrounds, and patterns. patient nformed

by molecular, genetic, and multi-omics biomarkers. These biomarkers m-l only ndum
diagnostic accuracy but also improve prog and

spories. Advanced imaging modabiies uch a3 T2 mapping, DTT, DCB mu wm.xu
PET offer non-invasive e of tissue health and dynamics, further
refining patont selection and treatment evaluation. Simultancously, bicenginoered delsvery
systoms, including hydrogels, nanoparticles, and scafflds, cnable precise and sustained
release of agents, op P efficacy. Artificial intelligence .m.i
machme loarning app ane ty employed fo integrate high-d

clinical, imaging, and venics datasets, facilitating predictive moddling and ;\leu«l
treatment planning, Despite these advances, significant challenges persist—ranging from

assay and lack of " and economic barriers. Future
progress requires large-scak validation studies, h of protocols,
and cros By w these precision orthobio-
logics has the potentiol to deliver mlrv moee effective, and individualized care. This shift
from oy holds promise for imp outcomes

i degemerative and ‘Waganstic stacucakaleta] dondert through a truly integrative, data-
informed therapeutic framework.
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Abstract
T ized Pulsed quency [TCPRE-STP) is a non-
invasive therapentic .\'ppmxh increasingly explarc for managing spinc-related pain,
vin h and d pine aonditions. Objec-
tives: To cvaluate the wse of PRESTP in the £ spine:

and its evolution in short-term follow-up. Methads: This case series examines. the out-
comes of three patients treated with TCPRE-STT far varying spine pathologies, inchading
Iumbar and cervical dise herniations, lumbar stenosis, and radiculopathy. All patients
had previously undergone conventional conservative therapics without a satisfactory im-
provement and were urwilling or unable o undergo invasive proceduses. The treatment
mvalved the app of fuelds through patches at tar-
geted sites. Patients underwent three sessions of TCPRE-STP, with follow-up assessments
evaluating pain and MR Results: Transcutaneaus PRF-STP showed notable reductions
in pain (VAS  in most cases), i in movement, and th ion of normal
daily activities. Follow-up MERI scans demonstrated positive structural changes in the
treated discs. Although lang-term recurmence necurred in one case, the patient remained
active witha ctiomal limitations. € jans: Tr PRESTP affers &
pramising, minimally invasive alternative far patients seeking to avoid surgery, thaugh

further studics with langer coborts and langer follow-up periods are accessary to establish

its efficacy. Thi become an impertant adjunct in
managing chronic spinal pain conditions, affesing patients an option with minimal risk and
hespital demands.

pulsesd spine pain; disc herniation, non-

invasive therapy
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Abstract

The gut microbiome, a complex ecosysteen of microrganisms, has a significant
within

rule in ' pain, s impact on
imeune and neurclogical functicns = anderscored by the gut-brain axis, which

influcnces inflammation, pain perceptian, and systemic immune responses. This

grative review h on how gut dyshiosis is associated
with various pain pathway: Mmu, ptive and o
mechantsms linked to central hchlgh]lgh‘ 4
amics technal such as hich mm
our of tu and thelr P in pain.

Recent studies emphasioe that gut-derived shor-chain falty acids and microbial

1 Jupe 2, 2025 | Vohame 13 | lssue2 |



https://dx.doi.org/10.5493/wjem.v15.i2.102969

ARTIGO

A Breakthrough for Regenerative Medicine!
Standardized Low-Cost Platelet-Rich Plasma
Preparation in a Closed System (PRP-LCCS)

Palmerindo Ant6énio Tavares de Mendonca Néto
Mayara Magda Dantas Tavares de Mendonca
Dirceu Moraes Junior

Carlos Stéfano Hoffmann Brito

Leonardo Lemos Reboucas

Radanezi Potengy Junior

Gustavo Costa Rios

Joel Dourado Franco

Daniel Ramos Goncgalves Lopes

Publicacdo: 03 de Junho de 2025
Veiculo: WJARR- World Journal of Advanced Research

E)URF PUBLISHERS
caneRet with research merld

Journal of Cell Science and Regenerative Medicine

Volume 1, lssuc 2 (Junc) 3035 Research Article

A Breakthrough for R tive Medicine! Standardized Low-Cost Platelet-Rich Plasma
Mhamwm

Palmerindo Antbaio Tavares de Mendonca Neéto™, Mayara Magda Dantas Tavares de Mendanca’, Dircen Moracs Janior’,
Carlos Stéfano Hoffmann Brito’, Leonardo Lemos Rebougas®, Radanezi Potengy Junior, Gustavo Costa Rios®, Joel Dourado
Franco* and Daniel Ramas Gengalves Lopes’

‘Instituto Regenera Dog, Juazeiro do Norte, Ceard, Brazi

“Lumius Clinic, Joinville, Santa Catarina, Brazil

*Carlos Stéfano Institute, Bedo Harizoate, Minas Gerais, Brazil

“Interpain, Fortaleza. Ceard. Brazil

*Medical Center Richet for Ortocinca, Rio de Jlaneiro, Rio de Janeiro, Brazil.

“Coast and Rivers Institute. Brasilia, Distrito Federal, Brazil.

Giaio & Lopes Specialized Medicine

Citation: Néto PATM, de Mendanga MMD'T, funtar DM, et al. A di Low.Cast
Platelest. Rich Plasma Preparation in a Clased System (PRP-LCCS). ] Cell Sci Regenerative Med 2025; mJ Py

Received: 15 May. 2025; Accepted: o1 June, 2025: Published: 3 June, 2025

Anténio Tavares de Mendanga Néto, b R Dioe, Avenidal npaic, 1401,
I.agw Seca, Juazeira do Norte, Ceard, Brazil, CEP: &3.040-ca5. Tel: E-mail om
Copyright: € 1025 Neéto PATM, et al, This is an open-access article distributed under the terms of the Creative Commans
Attribution License. which permit any , provided the I suthar
and sousce are credited.
ABSTRACT
Resume
The clinical use of platelet-r d\p‘mmf?kl’]hngﬂmdp-mmmuﬂ)wpedxl:gmrﬂnrmdmdu:b =
autologaus mmmmmm However, the lack of in techniques,
with y in
lone- mmulr.:cembmx m study describesa dnud.unmm based, low-cost system for PRP processing, which maintains high
platcdet I compared platelet yields from three operators using standardized
s
covery while red d activation. Th ch is scalable. y d
mmhlein(uqllgmmmm in public health systems.
Keywards: . Platelet rich plasma (PRP), Closed Law cost.
1. Introduction

the lead year'. In addition, these conditions nnkﬁm:mmgﬂucaum
of disahility in the world, affecting millions o(penpleannu:lﬂ of morhidity snd messality in individuals sged 0 0 3% yoars,
Accarding 1o the World Health Organiration, musculoskeletgl  Fesulting in about 150,000 deaghs annually. The prevalence of

1

and Reviews
Pesquisa completa aqui!



https://urfjournals.org/open-access/a-breakthrough-for-regenerative-medicine-standardized-low-cost-platelet-rich-plasma-preparation-in-a-closed-system-prp-lccs.pdf

/ ARTIGO

Pain Physician 2025; 28:E385-E391 » ISSN 2150-1149

Promisi ng Outcomes of U |traSO u nd -Gu |ded [E) Promising Outcomes of Ultrasound-Guided

Pulsed Radiofrequency for the Treatment of

Pulsed Radiofrequency for the Treatment of Morton's Neuromas - A Prospective Study
Morton’s Neuromas - A Prospective Study e S T et
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ABSTRACT

Bumsmshnlmum ﬂlllunlzad(udlmm(mﬂgmﬁunﬂylmpmn'glhequxhlycfhfeo[mms Effective pain
highly dmed]hsmhmmmlhemufsnpnpnlwdhm{mj

'I-l?nrrhe of chronic to burns, izing the need for methods that do not
mdnmplmdlwnndd&ds.llwxedmwfummdmmddwmﬁh ‘D(Illrnnllwlbmpua In addition, we present a clinical
«case that illustrates the therapeutic potential of this treatment

Keywords: Burns, Chronic pain, Opioids, Sequelas of burns, SPL

1. Introduction The incidence of burns is alarmingly high in various

populations, with estimates indicating that It is the fourth
Buras represeat one of the most prevalent types of eumatic oy iy in the world with low survival'. In Brazil it is
injuries, usually accompanied by intease, persiseat ad oftza

ey 2 ity estimared that there are abou: om million bum-related accidents

Healta per year, of which spproximately 100,000 cases require medical

highlights that millions of people around the world suffer burms £ U0 UL IER RS ST B R SR FIER R
each year, which ofien culminate in complications that go fioathons af baeas
‘beyond acute pain, incloding the manifestarion of chronic pain',  COWPHCATONS of burms’.
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Abstract

The gut microbiome comprises a vast community of microbes inhabiting the
human alimentary canal, playi ial role in various physiological functions.
These microbes generally live in harmony with the host; however, when dysbiosis
occurs, it can contribute to the pathogenesis of diseases, including osteoporosis.
Ost is, a systemic di by reduced bone mass and

increased fracture sisk, has attracted significant research attention concerning the
role of gut microbes in its development. Advances in molecular biology have
highlighted the influence of gut microbiota on steoporosis through mechanisms
involving immunoregulation, modulation of the gut-brain axis, and regulation of
the intestinal barrier and nutrient absorption. These microbes can enhance bone

1 March 18,2025 | Volume16 | fsmue3 |
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Abstract

Herniated dises affect about 13 to 5% of the general population and are more commen in adults between the ages of
30 and 50 years, the peak of productive age. Among the risk factors are obesity, sedentary lifestyle and activities that
involve weightlifting, This condition often results in chronic pain, depression, work disability, and reduced daily
fanctional capacity. Clinically, patients present with localized pain with or without frradiation, mmscle weakmess,
tingling, and, in more severe cases loss of Th is is obtained through imaging tests, such as
CT scans or MRIs, which allow confirmation of the extent and location of the hernia. Therapeutic options range from
conservative approaches, including p‘hysmal therapy and analgesic and anti-inflammatory mediearions, to surgical
where there

interventions for cases wl Recently, such as
laser, pulsed 'ﬁelﬂ.amif‘ fological, such as inj platelet-rich fibrin, have shown

promising results. The ination of with ]isel‘mﬂpn]sadmagn&htﬁeldnﬁersm
integrared approach to modulate the P i ymergy
can provide effective ic relief, m]unedl:lssuz il d recevery. The it h to
‘herniated discs, which i laser, and pulsed magnetic field, has the potential to
joni by offering a mi invasive, safe, and effective option for patients. Additional studies are

needed to evaluate the statistical effectiveness and side effects of this innovative approach.

Keywords: Disc hernia; Non-surgicsl Minimally invasive
laser Pulsed magnetic field

1. Introduction

Dise herniation is a statistically relevant ition, affecting about 13 to 5% of the general population, with a higher
incidence in adults between 30 and S0 years of age, the peak of the productive period ¥l and is the leading cause of
spine surgery in adults %, include shesity, lifestyle, and activities that require weightlifting. /5.7
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Abstract
Lumbar disc herniation i one of the main causes of pain and disability, affecting 1% to 5% of the adult population,
especially between 30 and 50 years of age. C include and

physical therapy, with surgery being reserved for refractory eases. Surgical complications are possible, including pain
and neurolegical sequelae. This study presents the clinical case of an extrusive disc herniation in a 49-year-old patient,
tweated with orthobislogicals (iPRF), superpulsed laser and pulsed magnetic field, resulting in symptom improvement

and total remission of the hernial process by Magnetic Imaging, The between a
‘minimally invasive approach proved to be effecty the ity of using combined therapies to treat disc
in two months, wil ical risks and Ths

between iPRF, superpulsed laser, and pulsed magnetotherapy promotes cell recovery and inflammatory modulation.

Disc hernia; Minimally invasive i icine: Orthobiological; iPRF:
laser; Pulsed magnetie field

1. Inwoduction

Herniated discs are an important cause of low back pain, a pain condition that causes several deficits in the lives of
‘patients, in addition to the direct impact on work capacity, being a significant eause of absenteeism [1, 2, 3], Lumbar
dise herniation is a frequent condition that affects the spine, resulting in inflammation oF compression of adjacent
nerves and eausing severe pain. The prevalence of this condition varies between 1% and 5% of the population, being
the main cause of spine surgery in the adult population [3, 4, 51.

Lumbar disc herniation predominantly oecurs between the fourth and fifth decades of life, affecting an average age
group of 37 years, but it ean occur in other age groups, from children t the elderly [5, 6]. In addition to affecting the
mioat varted age groups. i the most common degemenicive alteration in the spine in 3ddiclon to befng one of the main
causes of temporary absence from in 'ho are possibly atthe peak

* Corresponding author: Palmerindo Antémio Tavares de Mendonga Néto
Copyright © 2026 Authar(s)
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dh i i of motion (ROM). C fFer

s, such a high EMF) therapy, shodawave:
therapy, and orthobiologic injections. Objective: To evahuate the efficacy of a multimodal approach combining shockwave therapy; high-
intensity PEME i ions, and i ing pain and patients with.

dhe ditis. Methods: Th i i Indaiatuba, $30 Paulo, Brazil, between May 2023

ind October 2024, Pain and ROM d P Discussion:
All patients showed significant improvements in pain and ROM after treatment. High-intensity PEMF therapy; shockwave therapy; and
orthobiologics enhanced tissue regenaration, supported by complementary therapies. Personalized protocols cptimized outcomes, with
synergistic effects observed between treatments. Concisions A multimodal, personalized approach effectively reduced pain and improved

P " hi "
furthermesearch.

Keywords: Adhesive capsulits, High P field therapy; O Regenerative medicine, Shockwave:
therapy

Introduction AC is 2 debilitating condition and undarstanding the multifaceted.
Adhesive capsulitis (AC) or frozen shoulder is a pathology  nature of AC is crucial, i i

associated with stiffness, pain in the shoulder joint and severely for some patients. Furthermore, other treatments, such as
fthe

joint capsule with consequent thickening and adherence of this for patients who do not respond wel to comventional thempies,
1,2, dized binth

‘highlighting
N 0 th ition [4,5].

incidence of spproximately 2%-5% in the genenl populition. This ~ Whie conservative traditional treatment is the firstline approach,

¥

i d limitations Th
shed quality oflifedue tochranic discomort[1, 3] for adhesive capsulits, with. prolonged recovery in many cases,

Dn.Paloerid oAa e Tv. Rem s Takeyams
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Abstract

The gut microbiome, a mpl x ecosystem of microorganisms in the digestive
tract, has emer critical factor in human health, influencing metabolic,
d functions. This review expl betw

the gut microbiome and orthopedic health, examining how gut microbes impact
bone density, joint integrity, and skeletal health. It highlights mechanisms linking
gut dysbiosis to inflammation in (\mdxlms such as rheumatoid arthritis and os-
teoasthritis, suggesting microbi as a potential therap

togy. Key findings include the microbiome’s role in bone metabolism Ihrvugh
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Abstract: Knee ostecarthritis (OA) is a chronic articular disease characterized by the progressive
degeneration of cartilage and bone tissue, leading to the appearance of subchondral cysts, osteo-
phyte formation, and synovial inflammation. Conventional treatments consist of non-steroidal

€ Sonton, G L
Dullo, L et . Innovative Approsches

D), analg However, the projonged use of
these drugs causes adverse effects. NSAIDS, forinstance, are known to be nephrotonic, increasing the

A

cartilage. New therapies capable of

Cong and repair e being d such s the e of hat areraturllyfound n the body
Marron-Oxsived Products. and obtained lle
Pl 304, 12,2912 d ) are btk ich
W/ /doloeg/30300/ (\lls ‘mesenchymal stem cells msm and growth factors (GFs) that can be used in the healing
Womabdaatszan2 process due to their ansbolic and The aim of th isto
Acsdeni e oensoSues s the eficacy of BMA and BMAC n the treatment of knee OA based on the favorable results
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susinS Ry process and the prevention of OA progression
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TN Sl 1 o e 2l K itis (KOA) is a dis by the wear of articular cartilage
dstriated under the temms and R SR 3
e e, s and may d risk factors. Bone sclerosis, capsular
priew iy fibrosis, and osteophy e the results of tissue growth [1]. KOA involves abn

/" mal remodeling driven by i mediators within the joint (Figure 1). Pathological

300

changes in KOA include articular cartilage degradation, subchondral bone thickening,
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Abstract: Upper Crossed Syndrome (UCS), described by Viadimir Janda, is characterized by pos-
tural changes involving the cervical spine and trunk, leading to biomechanical limitations and
cervicoscapulobrachial pain. This study proposes a mesotherapy protocol, termed the 81 block,
10 address cesvicoscapulobrachialgia by targeting the scapulae and associated musculature. The
scapula, central to shoulder gi dysk ind muscular imbalances,
notably the pattern referred to as scapular upper trapping (SUT). SUT involves scapular clevation,

d sholderprtction, (mlrﬂmlm), 1o cervicobrachial pain. The protocol includes

updates
Citatiom: Fires, L Sanios, N; Law,
¥ de Moceda, AP Conta PR
Aczin, GOM; Meosoner, T de

and highlighti
the importance of the scapula in upper limb movementand posture. Key anatomical changes involve
tightened upper taperks, Jevator 4 i cles, with middle
terior. The mesotherapy approach
Block. Banginwring X241, 142 injection points to alleviate and correct po Casestudies f
g/ /et oeg/ 10390/
Patient puin relief and the
Acwsemic Edr: PilppeGoroe clinical utility of the §:1 block in treating cervicoscapulobrachialgia. This protocol offers a feasible,
y exercises by addressing

Received: 27 Augist X4

ular a I ) o
s B i underlying muscular and  the 8:1 block

i approach inby
biomechanics and muscle tension. Further studies are needed to validate these findings and refine
the protocol for broader clnical application.
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1. Introduction
‘ot imary s Described by Vladimir Janda, the Upper Crossed Syndrome (UCS) is characterized by
“0n a syndromic postural change that involves the cervical spine and trunk [1] (Figure 1). Being
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Abstract

In recent years, systemic inflammation has emerged as 4 pivotal player in the
development and progression of various degenerative diseases. This complex,
chronic inflammatory state, often undetected, can have far-reaching conse-
quences for the body's physiology. At the molecular level, markers such as
C-reactive protein, cytokines and other inflammatory mediators serve as indi-
cators of systemic inflammation and often act as predictors of numerous mus-
culoskeletal diseases and even certain forms of cancer. The concept of ‘meta-
inflammation’, specifically referring to metabolically triggered inflammation,
allows healthcare professionals to understand inflammatory responses in
patients with metabolic syndrome. Driven by nutrient excess and the
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Abstract: Hyaluronic acid (HA), a naturally occurring polysaccharide, holds immense potential in
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Abstract: Glutathione (GSH), a tripeptide synthesized intracellularly, serves as a pivotal antioxidant,
neutralizing reactive oxygen species (ROS) and reactive nitrogen spevies (RNS) while maintain-
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Abstract: Bioproducts derived from platelets have been extensively wsed across various medical
fields, with a recent notable surge in their application in dermatology and aesthetic procedures.
These products, such a platelet-rich plasma (PRP) and platelet-rich fibrin (PRE), play crucial roles

in ng blood vessel vth derived from peripheral blood. PRP
Cltation: Sammon, L.C: Lan GL; and PRF, in particulas, ndm-ﬁbmp !vmtnuna\cmmng robust structure that serves as a
Sunios, G.5: Vioos SBC-Bagagda  reservoir for mmerous by promat-

R Santos, N Scbveo, R 4a €t g el proliferation, differentiation, md migration and collagen/elastin production. Aesthetic
Shha Relg A; Roddgues BL; medicine hamesses these effects for diverse purposes, including hair restoration, scar treatment,

feman, S;etal T BokpolR e management, and wound healing, Furthermore, these biological produucts can act as adjui-

o Plateet Decivatives
e g Yants with other tretment modalites, such as e therapy, ndmimpum mdu-tjwncedh“
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Pl 21 My 204 1. Introduction

Biological products are diverse substances, induding vaccines, growth factors, im-
munomodulatars, monoclonal antibodies, and hematological components. Various

Copmigpe © X4 b e s studis have demanstrate the use of numerous biologics n almost exery field o medi-
Lcersee MDPL Bl Swoeidand e, The use of autologous especally platelet-rich plasma
s a2 open e % (PRP), has become a highly attractive therapeutic tool for various applications since the

datrbud under e e 04 piological functions of these products go beyond hemostasis (1],

canditons f e Covatee Comanons

Ambtion  (OC BY) fceme According to the International Olympic Committee, PRP is an autologous prepara-
7 tion derived from whole blood in which platelets are concentrated in a small fraction of

g cxentiwcommers g eense

sty the plasma [2] (Figure 1)
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Abstract: Spinal cord injury (SCI) repeesents a severe trauma to the nervous system, leading to
significant neurological damage, chronic inflammation, and persistent neuropathic pain. Current
teatments, inclding pharmacotberspy,immabilzation, physical heapy,and sugical inkrven-

chck for tions, often fall short in fully addressing 3 wsiology and resul
pdntan Emerging research in the field of regy 4 ok
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Bonesmmadulaton: The Bee of
Do Mrmo At Syl Cond PPOCESeS at the cellular Jevel, particularly when applied at statgicseslke the sacal hiatus to
influence lumbar centers and higher neurological structures. By exploring the mechanisms through

which BMA influences spinal repair, this review aims to establish a foundation for its application

potentially offeri approach to SCI that extends
beyand symptomatic relief to promoting functional recovery.

for it ativ

. This review

he potential of BMA
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() ® 1. Introduction

I cord trauma is a complex injury that causes a series of disabling problems and
E e ey lunmuul deficitsin patients [1]. Neurological injury is the most serious and debilitating
ikl tion y these patients. SCI p P d

dotrbuted under the ferms a0 'Mmdms i pathways. This impai

motor, mixed deficits [2]. Such deficits can have devastating effects on
the patient's life, causing severe dependence on performing daily activities and personal
hygiene [2). According to the American Spinal Injury Association (ASLA), the Joss of motor,
SCI, which can be complete ar incomplete.

Copyright: © 2024 by the suthes.
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Abstract
Chronic wounds, characterized by prolonged healing processes, pose a signifi-
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cant medical challenge with multifaceted aetiologies, including local and sys-
temic factors. Here, it explores the complex pathogenesis of chronic wounds,
emphasizing the disruption in the normal phases of wound healing, particu-
farly the inflammatory phase, leading to an imbalance in extracellular matrix
(ECM) dynamics and persistent inflammation. Senescent cell populations fur-
ther contribute to impaired wound healing in chronic lesions. Traditional med-
ical management focuses on addressing underlying causes, but many chronic
wounds resist to conventional treatments, necessitating innovative approaches.
Recent attention has turned to autologous orthobiologics, such as platelet-rich
plasma (PRP), platelet-rich fibrin (PRF) and mesenchymal stem cells (MSCs),
as potential regenerative interventions. These biologically derived materials,
including bone marrow aspirate/concentrate (BMA/BMAC) and adipose
tissue-derived stem cells (ADSCs), exhibit promising cytokine content and
regenerative potential. MSCs, in particular, have emerged as key players in
wound healing, influencing inflammation and promoting tissue regeneration.
This paper reviews relevant scientific literature regarding basic science and
brings real-world evidence regarding the use of orthobiologics in the treatment
of chronic wounds, irrespective of aetiology. The discussion highlights the
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Introduction

The Achilles tendon is an important lower lsmb structure that
assists in plaatar flexion of the ankle, thus being one of the strongest
tendons yet highly susceptible o injuries. 1t is fomed by the
congruence of the tendous of the medial and lateral gastrocuemis

soleus muscles, inserting into the posterior surface of the
calcaneus (1]

Between the origin 2 fsestion of the tendoas that make vp
the calcaneus, the fibers rotate 90 50 the fibers of the gastrocaemius
of this rotation of tendon fibers, the most vulnerable area of the
tendon s found, around 20 6 cm from it insertion in the calcaneus,
where blood supply s deficient (3],

The AT may udergo biomechanical (degenerative) or
biochemical (mflammatory) changes (4], AT disorders are mare
common in individuals who pasticipate i endarance sports that

m;wmumuﬂ-xaumu
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i related 10 an increase in the participation of the population in
recreational and competitive sports and is therefore one of the most
common arthopedic disorders i sports medscioe (5]

Acute mupaure is primarily related to sudden forced plastar
fexion during Weight bearing wih the knee fully extended. Therefore,
Sl i ey M Byl Gl e, s

Pants vih m AT ropae wualy doscbe s by o sevre
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Abstract: Musculoskeletal disonders are increasingly prevalent worldvide, causing significant so-

cicecononsc| hed quality of lfe. Notably, patellar 1 (PC) is among
the most widespread conditions affecting fok it in profound pain and disabil-
ity. Hyaluronic acid (HA) and platelet-rich plasma (PRP) have emerged as reliable, effective, and
minimally invasive alternatives. C P y settings to dlinical
i both products. Th ubricati
Alul i liferato don, mi

tion, and the release of essential growth factors. Cumulatively, these benefits support the rejuvenation
of bone and cartilaginous tissues, which are otherswise compromised due to the pm\allm@,dngmzr
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1. Introduction
Patellar chandropathy (PC) o teferred o informally as “runner s knee”,is an or-
lterations in patellar cartilage and
pain in the anterior aspect of the knee [1]. This condition commenly alfects younger
individuaks, and the initial changes include swelling, edema, and cartilage softening
(Figure 1). Notorious factors that contribute to PC are trauma, patellofemoral instabil-
ity, bony anatomic variations, cartilage vulnerability, abnormal patellar kinematics, or
cccupational hazards [1]
Although sometimes reversible [1,2], depending on the disease stage (Table 1), PC
may progress into patellofemoral osteoarthritis (OA) if left untreated [1]. Significant
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Introduction

Actilles tendon ruptare s areftively coummon injury that occurs
when the tendoa. located at the back of the akle, tears o ruptues
This injury can have a significant impact ou mobility and sthietic
performance. Epidemiologically, Achilis tendon ruptures are most
coumonly seen in middle-aged individuals, partcularly males, who
partiipate in physical activites that imvolve repeitive jumping or
sudden changes in direction. The prevalence of Achilles tendon
rupturesis simated o be around 18 10 37 cases per 100,000 peogle
per year, with an increasing incideoce Doted in ecent years [1-2] .

‘The Achilles tendon is the thickest sad strongest tendon in
the lumm body. It origisates in the calf region, speciically from

(B, nduante, SP. Bact
Paitabe Wi, Omgen et Couse, a7,

b A ————
*Clnical Rosoarch, Insthto Anna Vikes Lana (IAVL)
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the fusion of the ‘muscle and the soleus uscle. The
strocuennis msscle has two beads, medial and bteral, which cross
the Kknee joint. Desp 1o the gastrocnemiu lies the soleus tmscle.
Together, these mmiscles form the triceps surae, md their conjoint

3] The.
three main vascular areas. the peroneal stery supplies the mudsection

of the tendom, while the posterio tibial artery supplies the proximal
s0d disal sections. The id-substance of the tendon bas relatively
poor vascularization, which may cootribute o a bigher mcidence of
pathologyin that region [1-3] .
‘The lesgth of the Achilles tendon avenages about 15 cm, with
to26cm I

Reviewed: 24-Nov-2023, GC No. JAGM-23119678; Revised: 27-
123119678
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2023, DOE10.417272325-6620. 100275
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it measures around 6.8 cm (4.5-8.6 cm) at its origin and namows fo
spproxizmately 1.8 e (nge 12-26 cm) in the midsection. As it
spproaches the calcaniss (beel bone), the Ackilles tendon becomes
mve rounded nd has a wdh of abot 3.4 cm (2048 cm) at ts

insertion site on the posterior surface of the calcanews. [1-3] The
Achilles tendon is cormected to both the soleus and gastrocnemiss.
scles. The exat propartion of these iseticns Vaies among
individuals. Shadi in

License, dcha,
o 48% come from e In!!‘-o{uu\nqul
andin 13%o!
contrbution s frow the astocnenms e 1-3]

o e The main motivation for the development of this stady is based
rbedldplnt .:,,,_,_,‘M,,wm oo the favorable resuls thal researchers bave obesined with the
maneging this condiion poses chellenges. The weakened staste  Use of autologous products derved from booe marrow aspirate
post-ptre. con e injuios. Athough  (BMA) and plaelet concentrafes such as plsfeletrich b (PRF)
surgial intesventons ofen lead the way in rexment, chlknges i accclersting the bealing process md improving degenentive
can arise during recovery. Moanwhib, of orthobioogies for  canditions. We believe that the association of the rich cellular and
fon-imasive trestmert hes promisng oulcomes n VaNous eyl eonwumn from BMA and PRF might establish an

e bone marmow aspeate (BUA) and injectable pistelt rch fibin
(-PRF) have gained ¥action in clevcal scenarios,
BMA s @ reservoir of diverse cell populations and molecules
sho o e coqmarades PFF on e i . i di
concoction of pletelets, growth factors, cytokines, leukooytes, and o
sturdy fbein matrix conducive to celklar kinctions.
Utizing a combination of these two orthobiobogic entiios coukd
amplly theic indwidual effects, optimizing the healing process by
fosterng tissue rowth, fosiering new blood vessel formation, and
nnﬂl—qimlnﬁ—pmnu

this undorstanding, wo advocate for e joint =0 of BMA and
lPWnlmmehpbﬂmmnuwnh
healing trajectory of Achles tendon ruptures within the sphere of
gencrativo anhopedics.
Keywords
Achiles tendon rupure; Bone manow aspirate; Plaeletrich iin;

sciogics: Regenesative medicine.

methodology foc the treatment of patieats with
Acmlkﬂendanm;unm

Etiopathogenesis
Symptoms of an Achiles tendon rupture can vary, but ope
comumon and distinctive symptom reported by many individuals is
 sudkien and it “popping” o “spping” soumd a he tme of
injury. This sound s often accompanied by a sharp pain in the back
aﬂh‘legotmﬂr “The popping sensation occurs when the Achilles
tendon tears or rupeures, and it s caused by the sudden release of
tensicn within the tendoa fibers [2).
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Abstract: Platelet- and fibr ch as autol
have been extensively m.d.« and apprciatedfo thei benefcal cfectson mullqalr conditians.
Platel a

encouraging outcomes in (Imnal and laboratory settings, particularly in the treatment of muscu-
Toskeletal disorders such as osteoarthritis (OA). Although PRP and PRF have distinct characteristics,
they el popuiie The v shadic f ey, pedpben b el e ke

P in , biological pathways. These
y ted d the delivery of pro-anabolic

T Huber, SC; Aszinl, GOM, &1 stimuli that regulate cell itment, proliferation, and Furthermore,

Forseca, LF: Jeyaraman M. et al by k d, play

by activity and p y cells and mesenchy-
nal Als (MSCs) in areas of h as b 4l d muscle. PRP acts.
asap Ign 5 agent; however, it diff ily, while the fibrin from PRF offers a durable
i P Fiela. Gl 2, 1 fibrin with hyal acid (HA),
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another v\cll—sludltd arthobiologic product, has been shown to improve its scaffokding properties,
Ieading to more robust fibrin polymerization. This supports cell survival, attachment, migration,
and proliferation. Therefore, the administration of the "power mix” containing HA and autologous
PRP + PRF may prove to be a safe and costeffective approach in rege

Keywords: pl. h fibrin; hyaluronic
regenerative medicine

1. Introduction

O is (OA) asa major and p
disease responsible for significant pain and disability in the adult population [1]. The
incidence of OA across the globe has risen significantly in the last few decades due to
metabolic syndrome and aging [2—4]. This disease can often be challenging to treat as
it presents a multifactorial nature, being mainly characterized by the physiological and
architectural changes in the joint compartment as a whole [3]. It is highly influenced
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Abstrack: Angiogenesis k the formation of new bload vessel from exsting vwssels and & a critical
Aisturhances s haaling ind Chonic

et o ae hsactertznd by a high number of inflammatory cels; an ovenpression

of inflansmatory mediators; such as tumoe pecrosis factor-x (TNF-) and interleukine1 (IL1), the

pesonce of mast culls, T culls, ¥ d matri and a docreased

angiogenic capacity. Multiple that cal cellul

pevparations (¢.g,, platelet-rich plasma (PRP) imp opalr and . Thete

a1 many PRP devices on the market. Unfoetunately, they differ goatly in platelol numbers, cellular
positice, PRP s of a hagh

of platekets, with or without certain leukocytes, platelt-derived growth factoes (FGFs), cytokines,

molocubes, and signaling culls. Several PRP products h capacitios th

influence msident cells in a diseased microenviranment, inducing theu wpale or ngeneration.
Generally, PRF is a blood-derived product, regardless of its platelet number and bioformulation,

both pasitive and negative patient Strangely, the

ignate speciic PRI that can potentially contribute lo

tissuse nopais. Moreover, y add h 4 loukocytes in
PRP on 5, athor than 2 g u that “PRP by

capabilities”. Hene, we wview the cellular compasition of all PRP coestituents, including keskocytes,
2nd descn tha fpoince of plitlnt dstng . ickoreubulon gl i cetchicogial
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Bone Marrow Aspirate Concentrate Improves

®

Outcomes in Adults With Osteochondral Dissecans of
the Talus and Achilles Rupture

Raffael Marum Bachir, M.D., Isabella Martins Zaia, M.D., Gabriel Silva Santos, B.Sc.,
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Purpose: The abjective of ihis sy
‘marrow aspirate (BMA) and/or bone marrow aspirate con
ankle.

matic literature review was o inve

ate the effects of the clinical application of bone

entrate (BMAC) in tendon and cantilage injurics in the oot and
ethods: A search of the Embase, MEDLINE/PubMed, CINAHL, and Cochrane databases was performed in

J.Il\umy 2021. The risk of bias of the \lml.u.'s w.'ls ﬂswsxd using the twal “A Cochrane Risk of Bias Assessment Tool for

Studies.” The

dluded pain reduction and functional improvement with the use of

BMA/BMAC in patients with tendon .md (amla\n injuries in the foot and ankle. Results: Eleven studies met the in-
dusion criteria for analysis, involving a total of 527 subjects with osteochondral lesions (OCLs) of the talus, cartilage
lesions of the talus, and acute Achilles tendon rupture. BMAC was applied alane in 4 studies, and in 7 studies, it was

es such as i

compared with other technig

d autologous

particulate juvenile

anicular cartilage, ar micrafracture, Interventions demonstrated improved function and reduced foot and ankle pain and

showed no se
improved function and reduced pain in adu

s adverse effects. Conclusions: Evidence indicates that BMAC provides good clinical results, with
with OCL and cartilage lesions of the talus and acute Achilles teadon

rupture. Level of Evidence: Level IV, systematic review of level 11 1o IV studies.

he feet and ankles can be alfected by acute and

chronic raumatic injuries to bones, ligaments, and
tendons, as well as degenerative changes and inflam-
matory conditions that result in pain and functional
disability."  In this sense, foot and ankle surgeons di-
agnose and treat different diseases conservatively or
surgically.* Treatment options include surgical proced-
ures with reparative or restorative techniques and

pharmacologic and nonpharmacologic treatments that
@n be used o reduce pain, maintain function,
accommodate existing deformity, and preveni new
deformities. In addition, recent rescarch  has
demonstrated that biological agents can provide excel-
lent dlinical results by optimizing and accelerating the
healing of musculoskeletal tissue.” Available biological
treatments include bone marrow aspirate/bone marrow
aspirate  concentrate  (BMA/BMAC), mesenchymal
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I cells (MSCs), blood products
such as plateletrich plasma, autologous chordrocyie

and duced chon-
drogenesis.*” Most of these treatments have shown
promising results in relation 1o bone and cartilage
regeneration.”

BMA and BMAC emerged as feasible alternatives to
onthoplastic reconstruction. MSCs, growth lactors, and
other bone marrow—derived biological components can
be found in bone marrow products. Notable effects
include enhanced proliferation and angiogenesis as well
as impeded secretion of proinflammatory cytokin
Thus, considering both the anti-inflammatory and
regenerative effect, BMA and BMAC can be an
important treatment for cartilage  regeneration.
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. . . Absteact: Several conditions are triggered by i y processes that occur
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Abstract

Low back pain is a common symptom in patients with chronic musculoskeletal conditions, affecting several
individuals. In most cases, low back pain can offen prove to be nonspecific or cven multifactorial. Current
treatment approach is h.lscd on surgical and noni interventions, including psycho-
logical, phy y strategies. shock wave therapy (Eswn isa
type of noninvasive mcchamlhx.my\ that has beconse popularin recent years dus 1o s applicability in the
treatment of various musculoskeletal disorders, especially in the lumbar spine of individuals with ostcopo-
rosis, sacroiliitis, and even spinal cord disorders. The objective of this manuscript is to review the scientific
evidence supporting the application of this therapy in the management of low back pain, and give a bricf
description of the treatment techniques used in clinical settings. The articles included in this descriptive
review were selected from databases using the Google Scholar tool, from which a total of 13 applicable
studies matching the topic were included. Despite the need for more clinical trials, shock waves have been
applied in medical health for many years with satisfactory results. Its application in the treatment of lumbar
spine disorders has been shown 1o be in the of ion, such
as the natural wear and tear process of musculoskeletal struetures. In this scnse, shockwave therapy may
represent a viable alternative for the treatment of lumbar spine disorders; however, its therapeutic effects and
mechanisms require further clucidation.

Keywords: low back pain; shockwave therapy; medicine;
medicine

Bio Ortho J Vol 4(SP1)-96-2105; 5 December, 2022.
This open access artick is icensed under Creative Commons Attribution 4.0 Intemational
(CC BY 4.0). htp:/creativecommons, orgliicenses/by/4.0 © CL Simplicio et al.
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e in the literature. In this case report we describe a full recovery from O Dnnod\urilmd with BMA

matrix in a patient who was recalcitrant to surgical intervention due to fear of complications. Our
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Copyighs © 322 by e s a pivotal structure in knee joints md ns main function is to avoid anterior translation
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Introduction

Ostecarthritis (DA) bas long affected many individuals. This
orthopedic condifion remains the most comman degenerative and
progressive joint disease and s a najor cause of pain and dissbiliry in
adlt populations, taking hold of appraximately 7% of the global
population ™. According 1o the Global Burden of Disease (GRD)
2019 paper results, the number of pecple affected by OA rose 48%
glabally in between 1990 and 2019, wiich put OA at the 15%place for
highest canse long-term with disability in the same year U The
increase in OA cases is likely attributed to factors such as aging and
manifestation of poor metabolic health, especially Incideaces such a5
obesity -4,

OA is highly influenced by the exclianges between local, systemic and
extemal factoes, which consequently dictate the disease’s progression
10 e way patens repond o s e procsses 1, Typical

Usnally, health care providers may prescribe a course of multiple
combined drugs for different OA stages, with the objective of
controlling inflamematory nociceptive pam  Noo-stercidal anti-
inflasnsatory drugs (NSAID), otber analgesics and conicosteroids,
for evample, may be commonly prescribed to aid in pain
‘nmnagement. However, chronic NSAID wse is of great coneern a5
reparted. Although NSAIDs effectively mitigate pain, they are also
responsible foc the incrensed risk of severnl adverse eveats, such 15
peptic ulcer disease, acute reml failure, and myocardial infurction .
Non-phannacological strategies are usually limited to physical
therapy, low impact exescise, weight loss, plysical aids, and perve
ablation. In severe cases, however, such a5 grade IV OA, surgical
intervention with joint replacement procedures may be unnvoidable
and therefore extremely detrimental to the patient 1

These obuackes have led researchers 1o explore non-surgical
v, ach w8 pscibl oniobalogis 1 il

observations loss of
articular cartilage, formation ul wlzwhms 'hlclwmn& of the
subchoadral bone, exaspernted syovial inflamnation. degeveration of
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represents a_ biological treatment for various musculoskeletal in-
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the many new developments within the expanding field of regen-
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dation) of the role of blood components, Flatelets play an essential
role nat enly in primary hemastasis bt also in wound healing and
tissue regeneration.’ Significant knowledge about platelet biology
has been gained during the last decades with increased focus on
their regenerative properties. Indeed, platelets behave as a natural
reservoir with sect
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1. Introduction decades. Thisis mainly attributed to the promising potential of PRP in
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The use of autologous hematalogical components has become a
highly attractive therapeutic tool inmany areas of medical science for
the treatment of various debilittions. Platelet-rich plasma (PRP), for
exampie, is a popular treatment modality and has raised a signiicant
level of artention amongst medical professionals over the last two

otal and maxillofacial swgeons, veteriparinns, dematologists and
sperts medicine experts [1,2].
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1. Introduction
The rise in musculoskeletal disorders has been a great cause of concern in recent
decades. Major health organizations such as the World Health Orgmuahon (WHO) con-

dstributed wder de tems 10T that diseases are the high | disability [1]. These
conditions of the Creative Commons NEA1th conditions can affect both young and elderly populations by putting bones, joint
it (C ) b it/ 30 muscle tissues atrisk and generating a detrimental socioeconomic and psychosoial
eumeconns cog/hceees by/ impact. Current i strategies are di

. scal alternatives. Popular trak illy employ exercise,
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Abstract

The use of orthobiologics as a novel therapy for the treatment of numerous
musculoskeletal disorders has increased considerably over the past decade
Currently, there are multiple alternatives available as suitable treatments;
however, the use of autologous blood-derived products such as platelet-rich
plasma (PRP), bone marrow aspirate (BMA) and BMA concentrate (BMAC),
specifically, is expanding. Although many investigations attempted to
demonstrate the effectiveness of these therapies, even with positive results, the
literature lacks standardized protocols and overall accuracy in study designs,
wwhich leads to variance and difficulty in reproducibility of protocols. The efficacy
of PRP for the treatment of cartilage, bone and muscle tissues is well known.
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Abstract:

Covid-19 is a novel coronavirus disease that has been (SARS-CoV-2) responsible for a worldwide
pandemic of infectious pnewmonia associated with severe acule respiratory syndrome. Although in most
cases the disease can be resolved on its own, in severe or critical cases, patients can ultimately pass away,
‘mainly due to the diffuse and massive alveolar damage associated with disease progression. One in four
‘patients will be admitted to the Intensive Care Unit (ICU). A constant characteristic in severely affected
‘patients is the exacerbated systemic inflammatory response. This is attributed to the excessive immune
response mediated by cytokine secretion, which therefore causes acute hing injury, acute respiratory
distress syndrome, multiple organ failure and even death. Currently, there are no effective anfiviral agents
and there are no fully elucidated or validated therapentic options that can halt disease progression in some
patients, Therefore, there is an urgent need for new ireatments fo delay the excessive inflammatory
response and accelerate the repair of functional hmg tissue in these patients. Glutathione may fit these
criferia because it has some properties which can be associated with antiviral effects and it also
ici] in immune ith the ability to bala idati

Key words: acute respiratory syndrome, COVID-19, glutathi
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CURRENT CONCEPTS

Preparing the Soil: Targeting
Meta-Inflammation in
Musculoskeletal Regenerative
Medicine

By definition, meta-inflammation is a state of chronic
inflammation mediated by macrophages that are present
in certain locations such as the liver, muscle, adipose
tissue, pancreas, colon, and brain’. These cells are known
to coordinate immune activity and homeostasis, taking
on different roles and displaying many cellular properties,
on time and various biochemical stimuli®,

Alberto Gobbi, MD
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Gabriel Siva Santos, B.Sc
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Meta-inflammation can disrupt proper cell signaling and
macrophage polarization, a process that also appears to
be linked to MS. While meta-inflammation and disrupted
cell signaling have been associated with MS and other
autoimmune disorders, other unknowns still remain to be
explored with regard to the origins and initiatory mechanisms
of this disorder. In any case, this disorder still poses a great
challenge for orthopaedic surgeons and other medical
practitioners as chronic Inﬂammalloﬂ has been shown
to harm
complications may be treated with consenvative alteratives
as well as novel !herapaunc interventions such as lhe
which are

therapies lhat are used 1o facilitate the healing of variety
of tissues. Popular examples include hyaluronic acid,

platelet-rich plasma, bone marrow, adipose tissue, and
expanded mesenchymal stem cells’. In order to promote a
more effective response, however, medical professionals
must “prepare the soi” before managing  patient with an

Jose Fabio Santos Duarte Lana, MD
The Bone and Cartlage institute, BRAZIL

Gabriel Azzini, MD
The Bone and Cartiage institute, BRAZIL

. In other words, the target tissue
must be biologically receptive to therapeutic agents. This
goal can be achieved by designing heaith protocols that
modulate an individual’s metabolic profie with the inclusion of
ittent fasting, health

(minerals and vitamins), hormonal regulation, and other
altematives.
The cbjective of this review is to discuss some but not all of
the known biologic soil-preparation alternatives in the fight
against met the
of primarily grade chronic

preceding interventional lhsvap«es

Macrophage Polarization

The polarization of macrophages has been broadly divided
into two distinct phenotypes (M1 and M2), which are
attributed to the corresponding Th1 and Th2 (t helper) cell
responses’, The M1 macrophages have been classically

Introduction

It is well known that the rise in metabolic syndrome (MS) has
become a major health burden across the globe. Excessive
caloric intake and poor dietary habits pave the way for
the progression of “meta-inflammation,” which disrupts

with y responses. These responses
are usually mediated by certain inflammatory agents
such as interferon-y (IFN-y) and (LPS),
which allows mese cells to develop microbicidal and
proinflammatory properties, a main feature of this specific
phenotype. M1 receptors for cytokines and LPS, in tum,
allwv slq\al transduction, which results in the expression of

metaboic equilbrium and eventualy low-grade
chronic inflammation throughout the body'.
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mediators such as inducible nitric
oxide synthase (INOS), tumor necrosis factor-a (TNF-a), and
chemokine (C-C motif) ligand 2 (CCL2/MCP-1)'.
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Abstract: Emerging autologous cellular therapies that utilize platelet-rich plasma (PRP) applications
have the potential to play adjunctive roles in a variety of regenerative medicine treatment plans. There
is a global unmet need for tissue repair strategies to treat MSK) and spi
osteoarthritis (OA), and patients with chronic complex and recalcitrant wounds. PRP therapy is
based on the fact that platelet growth factors (PGFs) support the three phases of wound healing and
repair cascade (i ing). Many different PRP formulations have
been evaluated, originating from human, in vitro, and animal studies. However, recommendations
from in vitro and anima research often lead to different clinical outcomes because it i difficult to
s = i 5

protocols. In recent years, progress has been made in ing PRP mhmlu,;y d th

for bioformulation, and new research directives and new indications have been suggested. In this
review, we will discuss recent regarding PRP on and regarding
platelet dosing, leukocyte actvities conceming innate and adaptive immunomodulation, serotonin
(5-HT) effects, and pain killing. discuss PRP isms related to i

and angiogenesis in tissue repair and regenerative processes. Lastly, we will review the effect of
certain drugs on PRP activity, and the combination of PRP and rehabilitation protocols.

y P ch plasma; medicine; platelet dosing: neutrophils; monocytes;
i serotonin; analgesic effects; immunomodulation;

ymphocytes;
rehabilitation

1. Introduction

Autologous platelet-rich plasma (PRP) is the processed liquid fraction of autologous peripheral
blood with a platelet concentration above the baseline [1]. PRP therapies have been used for
various indications for more than 30 years, resulting in considerable interest in the potential of
autologous PRP in regenerative medicine. The term orthobiologics has recently been introduced for
the treatment of musculoskeletal (MSK) disorders, with promising results for the regenerative capacity
of the heterogeneous biological active PRP cellular cocktail. Currently, PRP therapies are suitable
treatment options with clinical benefits, with encouraging patient outcomes reported [2-4]. However,

Int. | M. Sci 2020, 21, 7794 doi-103X0ms21207794 wwwndpi convjoumaljos
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ARTICLE INFO ABSTRACT

iice history: It is curently understood that osteoathritis (OA) is a major chronic inflammatory musculoskeletal

disease. While this disease has long been attributed to biomechanical trauma, recent evidence estab-
lishes a significant comelation between ostecurthitic progression and unbridled axidative stress.

}:“::‘:s? = responsible for prolonged mflammation. Research describes this as a disturbance in the balanced pro-
o rrpamaraog dction of st cxypen sece (R0S)and i defcnes,geertiog macromlecda d.l’;rm
oA

_—— e the devoineet o anicsiant therapy t eponsents exas ke et v b e
i continuously researched and enhanced in order to fortify the cellular defenses. Experiments with
Inlamemation glutathione and its precursor molecule, N-acetylcysteine (NAC), have shown interesting resuls in the
Osteourthritis literature for the management of OA. where they have demonstrated efficacy in reducing cartilage
Astionant degradation and inflammation markers as well as significant improvements in pain and functional
Gutathione it afe, effect ©
other D d. for . it may pr under

part stances.
Methods: Literature was reviewed using PubMed and Google Scholar in order to bring up significant
Wi

the anset of musculoskeletal diseases. The investigation included a combination of keywords such as:
oxidative stress, axidative damage, inflammation, osteoarthritis, antiaxidant, glutathione. n-acetylkys-
teine, redox. and cell signaling.

Condusion: Based on the numerous studies included in this terature review, ghutathione and its pre-
cursor N-acetylcysteine have demonstrated significant protective effects in events of prolonged. exac-
erbated axidative stiess a5 seen in chromic inflammatory musculoskeletal disorders such as

ostecarthritis.
© 2020 Delhi Orthopedic Association. All rights reserved.
1. Introduction
* Corresponding author, 0C, Institto do Osso ¢ da Cartilagens, The Bone and
& . Préithad b M MM “ﬁ oy vink e Osteoarthritis (OA) is a major painful chronic joint disease
Chiade N L, lsiacubn, $30 Pk, 15 s affecting various anatomical sites including the hip, knee and hand.

adults. " This
complex multifactorial orthopedic condition, commonly attributed
to aging and obesity, is known to affect more than one-third of the

itk oeg/10.1016/]jeot 2120.09.006
i

09765662/ 2020 Defhi Ory Association, Al rights reserved
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Muscloseltal dsorders are one of the mjor heakh burders and 3 eading souce of dsabity
Accepiod 5 aly 2020 the
- num Joints and muscles m ‘may therefore cause significant z(nnmn(and mmm.l impact.
Some potential solu-
i b ek ermaes b provided quie limted efficacy due to the shart-term effect on
pain management and inabilty 1o restore damaged tssue.

Kepwords
Bone marrow aspirate
Qs

Repenevaiive mwdicne he particularty
Stem ells bone marrow aspirate (BMA) cot, have bestowed medical experts with considerable optimism as evi-
rtbopedics denced by the significant results found in numerous studies addressed in this manuscript. Although
other products interest in
BMA. fibrin clot and assaciated fibrinolytic mechanisms continues to expand.
BMA lular and molecul
and In adda

present in this orthobiologic elicit key immunomeodulatory and paracrine roles in inflammatory re-
sponses in tissue injury and drive the coagulation cascade towards tisue repair wia different

nisms.
‘Although promising, these complex have ot yee y
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1. Introduction muhuuy workdwide. According to the World Health Organization,

global burden of musculoskeletal disease was the highest

Musculoskeletal disorders are one of the major contributors to Coutibune 1o ‘global disability in 2017." Most of the musculoskel-

etal degenerative conditions are not exclusive to elderly people

since young individuals can also be affected by sports injuries.
joints, and muscles and resul

a great economic impact, limiting mobility and causing early
retirement and reduced ability to participate in social activities.

Nowadays, the therapies available 1o treat those conditions

comprise non-pharmacological treatments (eg. manual and

* Correspanding authee.
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modification. The use of certain analgesics, such as opiates and corticosteroids,
delivers short term results but do not address the etiological source of pain and
disability. Also, prolonged wse of such medications may cause additional
complications. Therefore, the demand for musculoskeletal issue regeneration has
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bused on cellular and molecular companents capable of inducing and promoting
tissue repair. B (BM) asp are wellknown

ics used to treat mml.mons Or i d
from the BM have been discussed in the literature; however, thelack of

llection and rocessing protocols presents a

NooCoommercal (CCPENC 49

P
challenge for of study oute of efficacy.

bty adapt, o

Since BM-derived iologics have not yet 1.";. classified, to our knowledge,
this manuscript proposes the ACH classification system, which spoaks to BMA

wpon this work 3
and license theis derivative works
on different terms, provided the
onginal work is properly cted and
Sii

(A), BMA and ) and hybrid (H), which combines A and C. This

dlassification proposes and describes § parameters that are relevant for the

quality of biological products. The more parameters used would imply greater
)

;9

oty WISC | ity

of of the biological us

April26,2020 | Volume12 | lssued |



https://pubmed.ncbi.nlm.nih.gov/32399133/

ARTIGO

Journal of Cimical Othepacdics aad Trauma 11 (2020) $308-318

Cantents lists available at ScienceDirect

Journal of Clinical Orthopaedics and Trauma

ELSEVIER

journal homepage: www.slsevier.com/locate/jcot

Review article

Extracorporeal shock wave therapy mechanisms in musculoskeletal m

Extracorporeal shock wave therapy regeneraive medine &
Claudio Lopes Simplicio *, Joseph Purita °, William Murrell ¢, Gabriel Silva Santos %,

m echa n i S ms Rafael Gonzales dos Santos °, José Fabio Santos Duarte Lana *

* Chinica sl 200 — Porge Hotel Arargma, A A
e of et Medioe 00 s Bt . o o, P
< Emirees ntegro Medical & Sorgevy Cemte, Al i iy w64, Bock F G and 1t oo, Dua Hesthr Ci: Dnb, U Ars Eries

in musculoskeletal regenerative medicine e S

ARTICLE INFO ABSTRACT
Articfe hisrory: py (ESWT) is a popular non-i the medscal
feceiwed 20 Horemies 2019 field umerous disorders This technique first emerged around the
Recrived in revised form 19805 as extracorporeal shockwave lithotripsy and has been studied since then for its applicaion to-
6 February 2020 ‘wards orthopedics and traumatology. ESWT works umm emissin nl-mum waves (shockwaves) that

. o o e Accepted 7 Februay 2020 i through i rate i

Claudio Lopes Simplicio s e e et

jpomses, producing many beneficial effects. snth as: pain reliel, ucuhrm-nm pratein biosynthess,
— <ell prolferation. newro and chondroprotection. and destriction of calcium deposits in musculoskeleral
. Regation structures. The combmation of these effects can lead to tissue regeneration and significant alleviation of

Jose h Pu rlta Pt pain, Improving hanstional outcomes i injured tissue. Considering these Facts, ESWT shows great po-
Sckuave tential as a useful regenerative medicine technique for the treatment of numerous musculoskeletal
Wuscaloskrlecl lisoeders injuries.
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1. Introduction extracellular responses which lead to tissue regeneration.’ I
general ESWT bears positive effects in memanammrnmfumlm
Rafael Gonzales dos Santos Extracorporeal shockwave therapy (ESWT) has become a pop- “This therapy has show inthe
ular on-nvasive herapeutic madaly n the field of rthopedics  treatment of varous musculoskeletal ionder, including tendi-
and traumatclogy for the treatment of many dis-  nitis, plantar fascitis, trocanterits, and “jumper's

ocders, including problematic soft tissue wounds. ESWT frst  knee”, 25 examples’ Purthermare,is utility can also be applied
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emerged around the 19805 as extracorpareal shockwave lithotripsy
(ESWL), a tool used to disintegrate renal stones.” The essential
principle behind this mmuaue tevolves around the action of
shockwaves, which

carry energy and can pmpaym through tissues.” In contrast to
ESWL, the application of shockwaves in orthopedics (orthatripsy)
can be beneficial due to their ability to cause interstitial and
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towards the treatment of non-union in long bone fractures, avas-
cular pecrosis of the femoral head, chronic diabetic of non-diabetic
ulcers, ischemic heart disease and even erectile dysfunction.”*
Acting as a mechanical stimulus, it s believed that ESWT pro-
mates healing via mechanctransduction.’ Reportedly. biological
responses. include tissue regeneration, wound healing, angiogen-
esis and bone remodeling”* Additionally, it may also alleviate
pain by means of hyperstimulation anal

seens tobe
the major mechanism whereby ESWT triggers angiogenic and tis-
sue regeneration responses at cellular and molecular levels,
generating beneficial therapeutic effects in dlinical scenarios.” "
Although ESWT may be utilized to treat 2 variety of physical
problems invalving musculoskeletal tissues, there may be different
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Abstract

Despite the health benefits of sports asd physical
activities, sports injuries rank ameug the major public
health problems due fo the important social and
economic impact on society. A significant proportion of
these injuries remain difficult to treat, and many athletes
suffer from decreased performance and longstanding
pain and discomfort, especially the high-performance
athletes. Nou-surgical alternatives have been studied,
and the use of the Platelet-Rich Plasma (PRP) is one of
the most popular solutions due to its chemotactic,

Fortune Journal of Rheumatology

proliferative and anabolic responses through the
delivery of growth factors. However, there are many
unanswered questions conceming the composition of
PRP, the individual blood product characteristics, the
distinct protocols of production, and the different
methods of application. all of which compromise the
real evaluation of PRP efficacy. In addition, not much is
known about its respanse in professional athletes and
how these differ across sparts. This review discusses the
current literature regarding the use of PRP in the
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Mesenchyma i e pefomaoe reslls 1 improve e applications. To this end. we prepared semkiniepeneiating
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1. Introduction phenctypes and it contribution to regeneration [5,6). Therelare, both
plateless and lehocytes are essential for giobal regenerstive pm

Leubocyte- and plateecich plasma (LPRP) consiss of a con- 7] of localy injected LPRP o
centrate of platelets, leukocytes, proteins and other components that  has been observed in clinical studies, particularly in the oot of
i 5-10),

‘soluble factors that cechestrate healing mechanisms [1]. Platelets store LPRP efficacy can be potentially increased when it is combined

many growth factors (GFs), chemokines and proteins in their alpha wimmmknlum)ml glycomminoglycan present in the

sranules, as well as exosomes and micropactices that act a5 medistors  extrocelloar matrix (ECM) of joist tisues in the high molar mass

in various physiologial proceses. Actvate leshocyies seree eyt (HMM) form (> 1000 kDo), where it curibgesto themintenance of

kines that, in addition %o their inflammatory behavior, have important lasticity, lsbrication and

roles in maietaining boeeostasis by stimudating cell activity (2-4).  shock absorption capacity [12,17).In te organism, HMM HA is nato-

Funthermare, the inflummadory phase is crucial for the healing process 2

because it promotes remodeling and induces the tissue contraction the HA of low (LMM)

phase, Finul it have diffeest biologics propertie, such a5 pro-

mmune respoase processes i of great mpoctance due to macrophage  moters of angiogenesis and as simulatoes of iflammatocy cytokine
plasticity into the M1 (inflammatory) and M2 (anti-inflammatory)  expressiom [10-12).
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Abstract: Platelet-rich plasma (PRP) associated with high molecular weight hyaluronic acd (HA)
has been clinically used for tissue regeneration in orthopedics. Despite the recognized beneficial
clinical outcomes (e, early pain control, improvement of patients’ functional limitation and
longes-emn efciveness conpare to PRP s HA o i ik and modente oseontieitis
treatments), i il chall

Moreover, ix structus P the ull

properties of the association Jatlets,Bbri nd

wwork, we amed fo aulyze the inflence of the PRTHA assocation with & conroled matrix
structur anth stailty, shelogicalbehavir reese of growthfactos nd n it pml.mnm
of human adipose-derived cols (h-AAMSCs). The

of HA was aso evaluated. Pure PR (P-PRP) i, plastna eniched with platles and poor in
leukocytes) was prepared by (mlnlusznm and actvated with serum and calcum chioride (4P-
PRP).

and structured in nucwpmvdas (uAHM b| shearing. The attenuation of the ‘negative charge of
AHA CHT.

The results showed that microparticles (M.Ps) have usmelash( properties, extrusian force and
app P-PRP with th

structure of ‘ AHA.CHT " nd of

with ibers around 160 nm located preferably on the surface of the MPS with an average diameter
of 250 ym. Moreover, P-PRPAAHA and AP-PRPAZAHA-CHT associations were non-toxic and
supported controlled growth factor (PDGF-AB and TGF-pl) release and in vitro proliferation of h-
AdMSC with a similar pattern to that of AP-PRP alone. The best h-AdMSC prokieration was
obtained with the AP-PRPAwAHA-CHTssindicating that B

Peyrs 2019, 11, 1568; doc 10590 patym 1 110156 e dpt com ol polyers
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Abstract: Leukocyte and platelet-rich plasma (L-PRP) is an autologous product that when activated
forms fibrin nanofibers, which are useful in regenerative medicine. As an important part of the
preparation of L-PRP, the centrifugation parameters may affect the release of soluble factors that
modulate the behavior of the cells in . In this study, luated the infl of
four differe conditions on the f platelets and leukocytes in L-PRP
and on th i balance of Hi ed
‘mesenchymal stem cells (h-AdMSCs) were seeded in the nanofibers, and their viability and growth
were evaluated. L-PRPs prepared at 100x g and 100 + 400x g released higher levels of transforming
rowth factor (TGF)-f1 and platelt-derived growth factor (PDGF)-BB due tothe increased platelet

ines interleukin (IL)-§ and tumor factor (INF)-a
were more significantly released (mm LPRPS prepared via two centrifugation steps (100 + 400x ¢
and 800+ 400x g)due b th ion of Ieulmrvle Our that with the
P ~PRP i
h-AdMSC Here,

of PR and fbin nanofbers useul i clnicalpractices with known plteltleukocyt ratios and
in luations that may predict

Keywords: platelet; leukocyte; L-PRP:; centrifugation; fibrin; nanofiber; growth factor; cytokine;
mesenchymal stem cells

1. Introduction

In the past few years, the benefits of autologous leukocyte- and platelet-rich plasma (L-PRP)
have been evidenced in the treatment of many types of diseases [1-6]. Aside from growth factors
(GFs) released from the platelets” alpha granules, L-PRP contains inflammatory cytokines secreted
from leukocytes that act in synergy to modulate the migration, proliferation, and differentiation
of autologous cells through different pathways that lead to tissue regeneration [7-11]. Depending
n the site, the degree of the injury (acute or chronic), and treatment phase (early ot late stage of
healing), the leukocyte fraction must be adjusted from poor-leukocyte PRP (P-PRP) to L-PRP [12-14].
Mod e ider the platelet and leukocy , aside from other conditions,
such as the number of centrifugation spins, activation, the presence of erythrocytes, and guided
applications [15-15].

Moleaules 209, 24,2729, dok 1033 molecules2A152729 wwwemdpi comoumalmolecuiks
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e F ,b. L ‘The pathologies of the musculoskeletal system contime to be cne of the main causes of the reduction of quality of
Jose a |0 ana life and are the main canses of disability with increasing incidence. The use of ultrasound equipment has gained

- importance, mainly with the improvement of image quality and technology. Currently, ultmsound has become the
Fernanda Santiago Bassora A L i o O K B S K
‘monitoring of joints, ligaments, cartilage and muscles. This work aims to preseat a review of the indicators of the
use of intervention techmiques with ultrasound equipment in musculoskeletal system disorders in knee, shoulder and
hip joints.

Keywords: Shoulder; Kaee: Hip: Ulrasonography

1. Introduction

Publicacéo: 25 de Junho de 2019 The pathologies of the musculoskeletal sysem contime o be one of the uain causes of the reduction of quality of

life. Receatly, the Artitis Research, an English reputed instinution demoastrated that betwee the years 2000 and

Vel’culo: Fortune Jour’nal of Rheumatology 2015, the patbologies of the musculoskeletal system in the United Kingdom were the principal causes of disabilities,

with an increase of $% in this period and an increasing incidence curve [1]. In this scenario, the use of ltrasound
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ARTICLE INFO ABSTRACT

Arice Ritary The mechaniem of acion of Platelet Rich Plasma (FRP) s fhoughc o be mma o the blomolecules

vailale wrine o Rtosray. Lo

wmn in ot inlaators ghae relens bokh pro- . At mmmm:ury
. The latter nsay play an impostant role in the process of “nflaimatosy regene

. propose that inthe cantoxt of ealing, borh sateets and leakorytes play an mportant e, spe-

eywards i
Platelel rich plasma oy due 1o the macr
Macrophages
Menonaclear cells
Regencration

sage’s plasticity ts switch from the M1 to M2 (raction. Therefore. we propose

that PRP products derived rAn by coat may be mare benefical than detrimental from & stand-
point of the regeaesative potential of PRP.

2018

1. Introduction

Plateles Rich Plasima (PRF) has been the focus of many published
studies in the medical as well as veterinary' and dental” literature
both as a standalone therapy as well as in conjunction with Sie:

Cells and scaffold materials. Specific ta medical clinical trials, there
fsan ncresing nterest in PP as evidenced by thelage nurmber of
registere: . Currenty there are 302 registered clinical

elficacy of PRP relies an this biomalecule release from the a-

The cell of cells withina

ather than p\amm may also include White Blaod Ceils, Red Blood

Cells and 2 small fraction of stem cells” The impact of the various
her than platel ibject af so

controversy in the literature, This specifically applies to the re-
covery of leukocytes such as neutraphils due to their established

ot o ety e

PAF contains an autologous mixture of 3 variery of cells with 2
primary focus on platelets concentrated above baseline. Platelets
contain pranules with a wide range of active biomalecules When
the platelets are activated. they release these biomolecules, vihich
stimulate the narural healing cascade.’ The primary focus of pub-
lished studies as well as the hypothesis behind the therapeutic

ey cor OF Lago) sephay bubertyion

120 rial @il com
s S Gt ot
(Pl et 11 A B

hitos:jdai g/ 10101
0576-565218 2019

201505008

release of i cytokines and which
can exacerbate the early inflammatory response to tissue injury.®
This way, leukocyte rich platele rich plasma (LR-PRP} and
lewkocyte-ponr platelet-rich plasma (LP-PRF) have been the focus
of debate over the past few years without a consensus. Howeve:

these and other variables shosld be cansidered in the questions for
the ideal biologic activity of 2 PRP product. These variables include
platelet number, the presence of white biood cells, the level of
Erowth

Recently, Lana et anarticle
incorparating a broad variety u[varlahles ina classification system
termed MARSPILL In summary, this new classification focuses on
the method of PRP prepasation (M), the use or Lack of exogenous

[Piease cite his article as- Lana J¥ et aL. Leukocyte-ich PRP versus leukocyie-poar PRP - The fole of monocyte]macrophiage function i the
Journal ind Trau



https://doi.org/10.1016/j.jcot.2019.05.008

ARTIGO

Impact on the quality of life of patients
suffering from osteoarthritis of the knee
after intra-articular administration of bone
marrow mononuclear cells

Marcus Valadares Guimaraes
Dalton Lopes Terra

José Fabio Santos Duarte Lana
Paula Alexandra da Graca Morais

Publicacao: 12 de Abril de 2019
Veiculo: Clinical and Medical Investigations

Pesquisa completa aqui!

Clinical and Medical Investigations

Research Article

Impact on the quality of life of patients suffering
from osteoarthritis of the knee after intra-articular

administration of bone marrow mononuclear cells

Marcus Valad ares Guimaries', D-lwnh:'-an-'jue'F-thamnIhmha-‘mlP--hAl:un{ud-Gnu“m-‘
1Oxchapedist, Messber of Brasil i asnd Tramematalpy, Bracil

Bleger, Fadera Uiy s de For, M, B

Abstract

Otjective: The sien of . o ibination of asthroscopic debridement sex Lavage in testmsenst
ok OA hecugh esonance , o el (MSC), e efestivenss s bowes, boweves the
ot or masipula make practce.

Desiga: This s . g oot il wilh s s of Mb-.ﬂ“..n A
BMMC

evated wing SF-34

estionnaire at bmlmc send o years adter the procedure.

Results: u el e mlad g ey of BUMCS ol ey ey s ol s & v e csred Mmoo 973w
w0 yeass

pi—
4 paramcser. The ML e in the stroke,

P TepR—-—
pael an fenur.

Conclusion: This

impromement widh the

d by qualy lie
(MM i el e, apresened i

afthe

.

Introduction

Anicular cartilage has a limited intrinsic capacity 1o regenerate
spontaneously afiet inury, ofien leading to pain and disabibty. It s
generally believed that cartilage lesions progress to osteoanthritis
{DA). OA af the kne is one of the most chronic degencrative joints
diseases, affecting the quality of B f patiens. Promyt intervention for
symplomatic Jessons make possible prevention of evolution 1o OA a5
well 35 10 provide symplom relef. Comventional treatment modalities
may be useful for relief f symploms in the shoet term; bowever, they
do not restore the natural articular carilage imegrity or prevent the

ddit

a solution for severe OA [2]. The conservative nansurgical treatments
incude analgesics, nonsterord and. steroid anti-inflammatory drugs
and corticosteroids [34]. When the conservative trestment fails
0 control the symptoms and functional limitations occur, surgery
should be considered to treat the cartlage lesion and the anatomical
abnormalities. Canventional methads used ta regenerate anarmalies
of the articular cartilage inchude microfractures, muliple perforation,
abrasion and mossicoplasty, with mited resuls 5]

Orthobiclogics is o thriving area of research and development,
aimmed specifcally at preventing further degeneration and disease by
restoring native biology, structure, and function. Cell-based therapy
is @ foem of regenerative medicine that m\mdlk(snmndls to repais

scopy e joir avage. o this way,she.

plasma (PRE), autalogous conditioned plasma (ACP) or aulologous
conditioned serum, bone marmnw aspirate, adipose biocellular
sutogratts, llograt of mesenchymal sem cells are the most well-
161, In this sy

awtologous mononuclear cells obtained from bone marrow (BMMC).

In cell therapy; the majority of shudies have used mesenchymal siem
el derive fom bae narrow (BMSC) I important 1 not hat. the
BMMC ). Previous
cinical trals have demonstrated benefical efct in omeonecross
of femoral head. relieving puin and prevents the progression of
osteanecrosis. The number of cells used increased 3 folds basal number,
reaching 35.2 x 10" cells fmi. [8]. We publisheul a study evahuating the
s of BMMCs and asthaoscopy 1o teat paellofemonal ostecanthiits
and AOand
ensie the ptient suisfaction with a safe retarn ks social e and sports
and improvement in functionl scores, restoring the artculr cartilage
of subchondral bone [9). However, the use of BMMCs for OA is not

¢ toc Mascus Valadhes Guimaries, Nocleus of Orthopsdics
s Traumatology (NOT) Rua Aimorés 2125, Belo Horizonte. Minas
Gesais, Brasi, Tel: =35 31 3349-260; Fax; +55 31 3349.263; E-mail
g @oropedamArcuBuimarass com.

thriis,

tissue [1]. Norwadays, there are a variety ol
such a5 whole blood therapy. tradiional pwlodmipy plelet rich

e Mo vt 019 doic 10,1576 VEML 100012
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ARTICLEINFO ABSTRACT
Atice hisory Knee osteoarthritis is a major painful and debilitating orthopaedic disease affecting a large number of
Receivd 13 August 2015 adul individuals on a gobal scle. Over thyear,tis severe conditon has been wdely mm ad
Received in revsed form whike , plaelet-ich p

solutions among researchers and dlinicians aike. While there are different formulations and mhmluﬂ
involved in the preparation of PRP. produced either manually or via the use of commercal kits. the

Avalbie oskine 14 Janvary 2019
il presence of leukocytes in a PRP mixture is a factor that raises concem due 0 thsic wel-koown pro-

that i order for
the inflammatory phase release both pro and anti-inflammatory molecules and. when combined with
xnvmd platelets, their potential increases. Additionally, due to the macrophage's plasticity to switch

the subtype 1 to subtype 2.

uyu Y
instead of detriments, fr

Pl LARP.

of the regenerative p of PRP.
©.2019 Deihi Orthopedic Association. All rights reserved.

1. Introduction

(0A), the most common progressive joint disease
involving cartilage and surrounding tissues' is generally charac-
terized by joint inflammation and a reparative bone response. It is
one of the top five most disabling conditions, affecting more than
one-third of the elderly population above 65 years of age, with
global estimates reaching  number greater than 100 million in-
dividuals affected by this disease.” Knee osteoarthritis (KOA). in
particular, is commonly attributed to aging and obesity and has
doubled in prevalence since the mid-20th century.” This disease is
typically defined by progressive loss of articular cartilage, thick-
ening of the subchondsal bone, formation of osteophytes, signifi-

o

becomes increasingly catabolic and destructive, continuous
research with the rising popularity of platelet-rich plasma (PRP)
therapy revealed that platelet alpha-granules which contain and

‘growth factor
(HGF). vascular endothelial growth factor (VEGF), platelet-derived
growth factor (PDGF) and transforming growth factor-b (TGF-p).
as examples, can be beneficial in modulating the status of the
disease.” On top of that, investigations reganding leukocyte content
in PRP formulations and the potential effects on osteoarthritis
treatment have caused some controversy in the lterature due to
the fact the these cells, especially neutrophils, are known to cause

cant inflammation of the synovium as well as
ligaments and menisci of the knee and hypertrophy of the joint
capsule." Risk factors for OA encompass joint injury, obesity, aging
and even genetic predisposition. Since the OA microenvironment

et ok 10 1016} ot 200901018

0976-5662/0 2019 Dethi Orthopedic Association. Al rights reserved.

o
Although preoccupation still exists regarding the applications of
leulk ch platelet-rich plasma (L-PRP),

that apart from an anti-infectious property. leukocytes produce
large amounts of VEGE, to illustrate a few of the multiple benefits
attributed to this cell type.” This review provides some insights on
the possible cellular mechanisms whereby L-PRP may act to
manage the deteriorated microenvironment generated by osteo-
arthritis, particularly knee osteoarthritis (KOA), and the potential
benefits of their involvement.



https://pmc.ncbi.nlm.nih.gov/articles/PMC6823820/

'ARTIGO

Orthobiologic Treatment for Knee Osteoarthritis:

A Cost Effectiveness Choice

José Fabio Santos Duarte Lana
Renato Bevilacqua de Castro
Bruno Lima Rodrigues
Carolina Caliari Oliveira
Stephany Cares Huber

Nelson Foresto Lizier

William D Murrel

Mathew Nicholls

Publicacio: 19 de Dezembro de 2018
Veiculo: BioMedical - Journal of
Scientific & Technical Research

Pesquisa completa aqui!

% BIOMEDICAL

DOL 1a26717/8y51R 201812000243 1%y
Ay

ISSN: 2574-1241 A0
Caroina Caliard Oliveira. Biomed ] Sci & Tech Res X

Review Article

Open Access @

Orthobiologic Treatment for Knee Osteoarthritis:
A Cost Effectiveness Choice [

Jose Fabio Santos Duarte Lana’, Renato Bevilacqua de Castro’, Bruno Lima Rodrigues’, Carolina Caliari
Oliveira®’, Stephany Cares Huber!, Nelson Foresto Lizier®, William D Murrel*” and Mathew Nicholls®

“institute of Bone & Cartilage, Indaltube SB Brazi
“Centerof Studies on Tisue Regeneration, Brazd
1 it el Theragy, Brozil

Hematology & Hemetheragy Center Brazil
"Department of eychotsciagy. Bruzd

*Emirotes Healthcare, United Arob Bmrates

Centr

Received: & December 12,2018; Published: & December 19,2018
*Corresponding author: Carolina Caliari Oliveira, In situ Cell Therapy, Ribeirao Preto SP, Brazil

Abstract
alloss, and disabiliey
pain relef, adverse ofic
Thas,
bor biots
over the paln
In 3
ox: MMPs: Matrix EMAC: Bone Marrow Asplrate Canceatrate; AT: Adipose Thssue; SF-1:
A Trial; LRPRP: P

PRE: Leukocyte-Poor PRF; VAS: Visual Analogic Scale IKDC: Cells: HSCs:

Research Soctety Intervational: SVF: Stromal Vascular Cell Fraction: AMFT: Autologons Micro fragmented Fat Tissue; FOA: Food and Drug
K00S: 5 afor splex: G-CSF:

GramlocyeColony Semating Fcor

Introduction

however, the main risk factors for knee OA are overweight and
obesity, previous knee injuries and female gender (3. Besides
that, the Increasing of life expectancy and population aging are

Knee Osteoarthritis (OA) is one of the most prevalent joint
pathology progr
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Introduction
When it comes to musculoskeletal disorders, osteoarthris 1 Anest altissues d s
en it comes to musculos) isonders, osteoarthritis
(0] is the most freqoent and age.related degeneratve jinr  <1d100d 10 dulthood. Th skeleton i n important arget tissue
the active form of the thyroid h (™)

disorder, typically characterized by degeneration of articular
joint cartilage. Conventional methods for managing OA such as
non-stercidal anti-inflammatory drugs (NSAIDS) may intervene
in common symptoms such as joint pain, stiffness and limited
function, but does not reverse the disease process itself [1].

y be arisk factor for (K0A)
while age remains the major risk factor for the occurrence of OA,
even though allof the exact mechanisms by which age s involved
in the etiology of 0A have not been completely elucidated yet
[2]. The pathological ch ted with "
OA usually encompass biomechanical forces as well as multiple
autocrine, paracrine and endocrine cellular events which all
contribute to dysregulation of tissue homeostasis within the
affected joint [3]. Thyroid bormones drive many complex actions

of
and canii
a5 a response from thyroid hormones, However, the mechanism
of action of these hormones in bone and cartilage, speciically,
continue to be studied for further clarification [4]. There is
evidence in the literature, particularly in vitro studies, indicating
that progenitor cells and immature chondrocytes are the major
T3 target celis 5], which brings attention to thyroid hormones
and their diverse physiological effects on the human body,

g possible way
the management of cartilaginous joint disorders.

Regulation of Thyroid Hormones: The hormanes secreted
by the thyroid gland are important regulators of endochondral
ossification [6]. The thyroid gland is responsible for the

Now Tech Artutis Bone Res 3] NTAB MS 1 555611 (2018)
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Adticle history: (KOA) of joints, affecting the world's pop-
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Osteoarthritis (OA) is the most common chronic joint disorder
and the main cause of joint pain, loss of function and disability in
adults. As reported in research OA is prevalent n individuals above
the age of 65 years old.’ 80% of the population over the age of 75
years suffers from Knee osteoarthsitis (KOAL'~ KOA is a degener-
ative inflammatory disease disturbing various components of the
knee and hypertrophy of the joint capsule such as the articular
cartilage. synovial joint lining. periarticular bone and adjacent
supporting _ fibrocartilaginous and  musculature ~structures,
Augmented concentrations of activated proteins and cytokines is
reported with the progressive loss in the articular cartlage.

Comesponding authoe. Esirates Itegra Medical and Seegery Cersre, Dubai,
United Ara Emsates.
Emal oddess: Kol

2o gmilcom (K Nk

P 01064 o 20 0004
PR

Alex Macedo e e e D o

induced structural damage and classify the patients condition to
‘mild, moderate or severe KOA accardingly.

KOA is a mulifactorial disease, Intrinsic and extrinsic factors
interact and contribute at various levels to the evolution of this
‘multifactorial disease (Fig. 1). The pathogenesis of KOA is influ-
enced by several genetic factors as well as environmental factors
related to molecular pathways that contribute to articular injury.
While the knowledge of the main cause of KOA is insufficient,
age, sex and injury’s link t KOA has been established among
ethaicities.’

KOA, is progressive and
period of declining function in one or more of the biological sys-
tems. Restoring health requires improving specific dysfunctions
. C

have only showed limited clinical benefits, Current pharmacolog-
ical treatments such as nonsteroidal anti-inflammatory drugs
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associated with platelet number and growth factor levels were described

Objective: Analyze the platelet countand growth factor levels in PRP and theis comelation with hair growth
parameters evaluated by using the TrichoScan (Tricholog GmbH, Freiburg, Germany),

Methods: A total of 26 patients were randomized 10 receive 4 subcutaneous injections of PRP or saline.
Hair growth, hair density, and percentage of anagen hairs were evaluated by using the TrichoScan method

H before injection, 15 days after the kst infection, and again 3 months after the last injection. Growth faciors
Bruno L. Rodrigues
measured by the Luminex method (Millipore, Bedford, MA).

. .
Silmara A. L. Montalvao o 0 Sl e P B

percentage of anagen hairs (P = 007) in the PRP group versus in the control group, without correlation

Re b e C a B . B . C a n C e | a with platelet counts or quantification of the growth factors in PRE.

Limitations: Other growth factors that could be related 10 response to PRP were net evaluated

.
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androgenetic alopecia. The lack of association between platelet count, platelet-derived growth factor,

. epidermal growth factor, and vascular endothelial growth factor levels and dlinical improvement
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2019:80:694-700.)
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fective at producing hair” The development and VEGF:  vascular endothelial growth factor

progression of AGA are the result of action of
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Abstract

and past i i pertaining

to the orthopaedic field of medicine, in attempts to show a possible connection between the deficit in sex hormone
levels and the po(entlal wnsequ«xes it bnngs about on ormopaedlt healm namely, osteoarthritis. There is some
bone

health, making It more susceptible to physical injury, especially when the hormone in question is estrogen. Several
studies have shown that this biomolecule is quite essential to human health due to its effects on not only sexual
development and function but also on bone meubollsn\ in both men and women. Investigations revolving around
estrogenic inds their sigr physical f adult individuals, since it has already been
found that estrogens play a pivotal role on bone mam(emnce by dlre((b/ mle«a(ung mh osteocytes, os(eoblasxs
osteodasts and even T-cells, to
the links b d sex steroid and incidence of joint in adun&
Taking that into consideration, there is sufficient motivation to look into hormonal fluctuation in adult individuals,
calling for suitable medical intervention in order to keep a patient's heaith under control, avoiding and even treating

d by Sonnot

Keywords: Osteoarthritis, Estrogen, Testosterone, Bone metabolism, Menopause

Introduction

Osteoarthritis (OA) is a major degenerative joint
disease which can affect more than one quarter of the
global population in individuals over the age of 18. This

joint capsule. Risk factors for OA encompass joint injury,
obesity, aging and even genetic predisposition [1-3]. The
pathological changes involved in the progression of OA
are caused by biomechanical forces as well as multiple
autocrine, paracrine and endocrine ceflular events which

diseaseis
yp )y the
progressive loss. o' articular camlage (hlckeﬂmg of the e ioint [41(5], such
significant
as Estrogen (E) and Testosterone (T), for example, are
inflammation of the synwml as well as ion of 0 he ’
ligaments of

| Bone Biol Osteoporosis, 4(1): 82-88 (2018)

play
key role in sexual development and reproduction, which
8
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ABSTRACT
Objective: The aim of this study was to evaluate the treatment using BMMCs and arthroscopy in PF OA through
Simctional questionnaires and MRI evaluations in a two year follow up. The use of mononuclear cells derived from
bone marrow: (BMMCs) is under investigation, and in vitro and pre-clinic studies showed promisor results. In
comparison fo the mesenchymal stent cells (MSC), the gﬂumrnm is lower, however the costs for manipulation
ke it diff 10 use in

Design: This was a pilot, Ic dinal and d 8 patients with, who
met the study criteria were included. All of the patients mdm!m anllm:apr: debridement and received an
injection of atologous BMMCs. Clinical outcomes were evaluated using SF-36 and the TLKSS questionnaire at
baseline, one and two years afler the p

Results: In this study, , an Ampm mem in all of the evalnated pammam of the qumtnmaim was verified even
scare of 7K.

after
and two years in comparison fo the baseline (p<0.001). A xlpuﬁmm nwmmrm in SF-36 for all of the domains
(p<0.001) was also verified. In addition, an improvement in the MRI images of the parients was noticed, which
indicates patellar cartilage recovery.

Conclusion: The procedure of the arthrascopy and the application of BMMCs has proved promising results 1o
reduce the signs of PF OA and ensure the patient satisfaction with a safe return to social life and sports pracrice.
The mpam questiomaire (wﬁmai a clear improvement and @ strong impact on the guality ojl|/¢ nllhe

perspectve forfuturestudies with the se of BMMC 1o reat aricular diseases.

Stem Calls Regen Med, 2018 Volume | Tssue 1 10f6
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Graphical abstarct

oo

. T ion of L-PRP by centrifuging the whole blood at different
accelerations.

» Enythrocyte behavior influenced the distribution of platelets and
leukocytes in the blood layers.

» Lower accelerations favored the location of platelets in the upper layer
and leukocytes in the bottom layer.
Leukocytes concentrated only after a second spin step.

* Three specific pl and lyr wlocyte ratios

were set from different acceleration ranges.

1
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Contributions for classification of
platelet rich plasma - proposal of a new
classification: MARSPILL

Platelet-rich plasma (PRP) has emerged as a significant therapy used in medical

i ults. The important dlassifications to try
tostandardize the PRP procedure. The aim of this report is to describe PRP contents
studying celular and molecular components, and also propose a new classification
for PRP. The main focus is on mononuclear cells, which comprise progenitor cells and
monocytes. In addition, there are important variables related to PRP application
incorporated in this study, which are the harvest method, activation, red blood cells,
number of spins, image guidance, leukocytes number and light activation. The other

Jose Fabio Santos Duarte
Lana®’, Joseph Purita’,
Christian Paulus, Stephany
Cares Huber', Bruno Lima
Rodrigues’, Ana Amélia
Rodrigues?, Maria Helena
Santana’, Jodo Lopo
Madureira Jr', Angela
Cristina Malheiros Luzo’,

focus is the di about progenitor cells pr peripherial are
i ing d i The function of
tissue-macrophages) are discussed here and also its plasticity, a potential property for

regenerative medicine treatments.

i 22March 2017;
online: 31 July 2017

for publi 31 May

Keywords: growth factors « leukocytes » mononuclear cells » plateletrich plasma

« regeneratve mediine

Platcletrich plasma (PRP) can be considered
as a form of autologous nonimmunogenic
therapy, which contains 3 high conceatra
tion of growth factors (GFs) and cytokines.
It plays important actions in various stages
of tegencration and tissue repair (12
Acconding to the ftcrature, PRP activation
bunsts the release of platckt a-granules,
which are rich in protcins and GFs, such as
PDGE, TGF-B, IGF, VEGF and EGE. All
these mokecules are important in different
stages o tissuc regeneration. They act as reg-
ulatory agents, stimulating chemotaxis and
cellular differentiation and prolifcration -5
PRP has been widely investigated and
used in medicine (orthopedics a
tology (] and plastic surgery
and veterinary medicine 111 duc o ts prop

erties and simplicity t0 obain the product. It
is obtaincd with the use of commercial kits
o not automated techniques (in howe) that

results in different types of PRP. Despitc the
increasing number of studics and some clas-
sifications. pablished., there is no consensus
regarding the chassification used for different
types of PRP. These procedures arc obtaincd
via machine or in house. As a consequence,
different terminologies may be observed for
the same type of PRP and vice-versa 12
Given the numcrous  classifications
preseated, the purpose of this report is 1o
describe the main types of PRP in the litera
ture. And akso, from the critical analy
these publications, to propose a termi
hascd on the main parameters used during
the peeparation of PRP. Thus. some vari-

f

- ables, such as automated method (machine)

o not, spin cycles number, activation form,
presence or absence of cell, ibrin and con-
centration of different factors and cytokines
that compose PRP, must not only be well
defined, but also be casily identificd.
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Abstract: Crohn's disease (CD) is a complex and multifactorial pathology. About 40% of patients cease to respond
after available clinical therapy. Platelet rich plasma (PRP) is an altemative therapy widely used in the orthopedics
and dentistry fields. Most recently. it has been studied in dermatological affections and autoimmune diseases.
The aim was to evaluate the role of Platelet rich plasma (PRP) for refractory CD patients. Five patients diagnosed
with ileocolic CD were selected. These patients were not taking any medication for at least two months and were
resistant 10 biological therapy for at least one year. Growth factors, Creactive protein, platelet and regulatory T cell
frequency were measured at two different imes: before treatment and after 12 injections of PRP (once a week). The
activity of the disease was based on clinical and endoscopic indexes. The endoscopic score after PRP decreased
in comparison to the baseline in four patients. Four patents had clinical remission, including the absence of joint
pain, Two patients with perianal CD showed a decrease of discharge. 1o adverse effects such as allergic reactions
were observed. Our findings suggest a short-erm benefit of PRP for most refractory CD patients in this case series.

Keywords: Platelet rich plasma, Crohn's disease. inflammatory bowel disease
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Crohn's disease (CD) is a chronic inflammatory
bowel disease with unknown etiology. and it
may affectany part of the gastrointestinal tract,
especially the terminal ileum. CD is character-
ized by the formation of uicers, fistulas and
strictures, with periods of worsening and remis-
sion [1]. Immune factors are directly associated
with CD: the patients present Th1/Th17 and
Treg (regulatory T cell) disorders, which support
the inflammatory symptoms [2]. The conven
tional clinical treatments comprise the use of
immunosuppressive drugs and biological thera
py. Besides the side effects, after a period of
drug intake, 40% of the patients no longer
respond to the treatment [3] Therefore. the
search for new effective treatments to induce a
remission is needed.

Plateletsich plasma (PRP) is a result of periph
eral blood processing. It presents high concen-

1o five times higher than the baseline platelet
count (about 1 mifion platelet per microliter) (4,
5). Recent studies are evaluating the functions
of platelets more broadly, beyond hemostatic
functions. Platelets participate In the inflam-
mation process by releasing substances able to
modulate inflammatory response by cell inter
actions to endothelial cells and leukocytes.
PDGF. TGF-B. CDAOL and CD154 are found
among the immunomodulatory factors (6]
TGF-B 15 the main Immunosuppressive mole-
cule that influences Treg differentiation. This
became evident in a study of immune thrombo
cytopenia. characterized by a decrease of Treg
and TGF-p that showed a functional and quanti-
tative Treg restoration after being treated with
therapies that increase the platelet count (7]
Due to the immunomodulatory characteristics,
especially Treg differentiation by TGF-p. PRP
has the potential of being a therapeutic option
for refractory CD. The objective of this study
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Ra n d om i Zed con t ro I I ed t ria I com pa ri n g hya I uron iC Randomized controlled trial comparing hyaluronic acid, platelet-rich

plasma and the combination of both in the treatment of mild and moderate

acid, platelet-rich plasma and the combination of celouiteiinol o uce

both in the treatment of mild and moderate At S i

o e e Bl e G o i N
PO for mikd o moderate Osteoatiiis (OA) and it aso examines the potential synergistc effcts of PRP in combisation with
nmmthmmmlWxawummmummmuammmw-
osteoarthritis o e knee Rl ol N € e S e ¢l e e o
withOA.
Desiga: In ths muliceater, randomized, coutrolld, double bliod, prospective ral, 105 pateots with nild to moderate Knee osteourtlrits,
who met the sty criera, were randoaily allocated o oue of teee inerveations: HA (u-36), PRP (1=36), o HA*PRP (u33). Each patiest
neceived 3 intr-aricular knee injections of their assigned substance, with 2 week intervas between each ijection. Clisical outcomes
were evalusted wing the Westers Outario . McMaster Usiversities Artlsiis Index (WOMAC) and Visual Aualogue Scale (VAS)
questionmire at baselme and ater 1,3,6 d 12 months.
Results: The snody showed that the PRP gronp bave sigaificant redoction in VAS scores at 1 (p=0.003), 3 (p= 0.0001), 6 (p= 0.0001) md 12
(p=0.000) montts when compared to HA. In adition, the PRP group illusrated greater imgrovement in WOMAC physical activity scale
af 12 moaths (p= 0.008) when compared tothe HA group. Conbining HA and PRP sesuled i 2 significast decreases in pui (p=0.0001)
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Steve E. Sampson
Wi”iam D. Be|anger0 osteaartis inclde: Wllshrllmph\mlmmukafmn» effectivencss at § weeks which hasts for up to 6 months'”. When

José F.S. D. Lana
Adam Weglein

Eduardo F. Vicente

Stephany Cares HUber steroid  antieinflammatory  agents, amalgesics,  inject coupared 1o contimous ol NSAIDS o other anti-tflammatory
. lyahwonic acd (HA) and injection of mmm“n medicatices, HA b ilstated opaabie if ot greter, thepectic

Clarissa V. Souza ot et i OL i

Steroid imjections are commen practice ameng practtiopers,  Awokogous platelet nich plasma (PRF) bas also emerged m m
m inchuding orthopedic surgeons, however, prolonged we of such  altemative in the context of imjectable reatment for OA PRP is
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studies ca PRP are anecdota or case reports with susall sumple sizes.
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Invitro study of the role of thrombin in platelet rich plasma (PRP)
preparation: utility for gel formation and impact in growth factors release

‘Huber SC', Cunlia JL', Montalvio SAL', da Silva LQ', Paffaro AU, da Silva FAR!, Rodrigues BL', Lana JFSD', Aunichino-Bizzacchi IM'

Introduction: The use of PRP has been studied for different felds, with promising result i regenerative medicine. Uil now, there

ummmmhmmzamﬂmmnm&mimmdnlmigmxﬂnmtmpmmmmﬁlpmﬂmyur
by in PR and the impact in

hmplmmmmmlmm Methods: mmmmmmdnmmmhmmnm senini, L-FRP (PRP

sch in beskocytes) and T-PRP (trormbin prosiced throngh PRP added calciun ghicosate). L-PRP was pregared aceording fo th lteatire,

i e et i Th ot o o ok st oot weh e R e v deeid oy

y growth
factors (PDGF-AA, VEGF and n&n mitipes analysis, Resuls: A similar LPRP md T-
PRP(8.131M, .63 1M and 7.56 1M, m\aﬂummvmmmmnummww 35.07,43 and 5842, respectively). T-PRP
md seum with calcian chioride showes similar esults i time fo promete gel fomnation. The increase of trousbin conceairations (2.66, § ad

24 M) did 0ot procuote an imerease in grovith fctor release. Conclusions: The techaique of using serum 25  thrombin source proveed o be the
‘most efficient and. reproducible for promoting PRP gel formation, with some advastages when conpared to other activation methods, a this
rechaique is essies and quickes with no need of consundug paat of PRP. Noteworthy, PRP activation usicg differeat thromibin concentrations
i ot promote a higher factars, FRPis used

Key Words: Platelef Rich Plasmn, Thrombin, gel, Lenkocytes, Growih factor

Inireduction
PRP is ustally prepared by double centifugation of mticoagulated
Platelet rich plasma (PRF) is defined a5 2 concentrale preparation  bleod. The first spin is to separate red blood cells and plasma; the
that increases between 4 1o 9 folds the basal mimber of platelets. in  secend spin is to concentvate platelets. Despite the existing PRP
reduced plasms volume!'l. Platelets conmin over 1100 proseins  standardization B 10 comsensus regardmg
incloding growlh factors, messengers of the Emmmbe syem  cehifugation force or dwsion. This bscce of  suached PRP
eurymes, enzyme inbibiiors md odher bioactive compounds.  preparation inhibits any comparisons of treatment efficacy obtained
Thee fwton o inprove tsue repair by divene by different research gowps. The inclision or ot of lewkocytes is
mechisins_inchiding regulation of inflanmation, sngiogenesis,  also widely discussed in the Bterature. PRP with leukocytes (L-PRE)
synthesis and remodeling of new tissues™ " Foe these reasons,  presents different biologic activity, which could modify the
PRE s been used in different fields: odontology'”, plastic  therapentic effect ")
surgens®™, ortbopedios®, wousd beaing™ and aesthetics™ with
roisiog mns However, biomolecules are known o be quickly  Anotber important issue is the activation for growth factor release.
RP, bosing their actvty i & short perod of e This ativaion ca be indeed by bovia or wublogous Grembi,
whnhmmw-mﬂsmmsmd practie! calciom chloride, collagen, freeze & taw cycles md mechanical
ruma, Collagen md drombin, aciivate platelels by different
PRP prepacations live been wed since 19705, boweves they  mechanisus. For the activation of plateles by collagen, they muist
becomse popular in 19905, Since then, different protocols cmerged first adhiee 10 collagen aed then became active by it trough a second
to prepire PRP incioding commercial syseus!”, Despite the  receptor. This kind of plaseler sctivation may require 8 lengthier
promising results published by different rescarch goups, the  mechanisn dhan the cleavage process of thrcenbin-mediated plaelet
heterogeneity of protacols for PRP preparaficn available, render  activation™, Park and collaborators demoustrated fhat thrombin 1 2
the evaluation of a consistent derpeutic effect quite difficult. 1 swong agoaist for iduction of PRP cytokines and gromth factors
vitro studies evidenced that the different methodologies nsed ia the release when compared to ADP = calcium or collay ™. Once PRP
p-qmm of PRP cn affect Imlogrn aspects d Clinical  activation is achieved, a fibrin network begims 1o form with a rapid
growth factoe release diring the first hour, confmuing to release
Thfmw concetion, presence o bsence of ekocyis iyt adgrowl s fo theis RN for 6 et 7
he iype of activation ™, daysl4 V1]

Ao Moo fll Splamny Cres e ot L Al Uias
Plfic’, Fraseescs Apaocats Racot da i, oo Luns Rogoe’ oot Fom St Duee L, e Yo Ao Bz

“iewocenre Horvoiests Labusto St Uonar sty of onpives LNCA, Bl
Recened 17 015, ot 22 Do 2015, bl clie: 30 My 3916 ISRV 12 o, 016,72

Copyright © Juurnal of Stem Cell 1 Regenerative Medicine. All rights reserved



https://pmc.ncbi.nlm.nih.gov/articles/PMC4929890/

ARTIGO

Fibrin network architectures in pure

platelet-rich plasma as characterized by
fiber radius and correlated with clotting
time

Publicacdo: 17 de Maio de 2014
Veiculo: Journal of Materials Science

Amanda G. M. Perez
Ana A. Rodrigues
Angela C. M. Luzo
José F.S. D. Lana
William D. Belangero
Maria H. A. Santana

Pesquisa completa aqui!

J Mater Sci: Mater Mod
DO 10.1007/510856.014-5238-2

Fibrin network architectures in pure platelet-rich plasma

as characterized by fiber radius and correlated with clotting time

Amanda G. M. Perez - Ana A. Rodrigues -
Angela C. M. Luzo - José F. S. D. Lana -
William D. Belangero - Maria H. A. Santana

Roceivad: 13 November 2013/ Accepted: 3 May 2014
1 Springer Science+Business Media New York 2014

Abstract  Fibrin network: activation

were correlated with coagulation time. This

of platclet-rich plasma (PRP) for use in tissue regeneration.
‘The importance of fibrin networks relies on mediation of
release of growth factors, proliferation of tissue cells and
theological properties of the fibrin gels. Activation of PRP
usually involves the decomposition of fibrinogen by ago-
nists, in a wide range of concentrations. Therefore fibrin

making comparative evaluations difficult. In order to
standardize the fibrin networks, we used the statistical
techniques central composite rotatable design  and
response-surface analysis, to correlate the mdius of the
fibers with the ratios between the agonists (autologous
serumvealcium chloride) and agonis/PRP. From an indi-
vidual and interactive analysis of the variables, architec-
tures characterized by thick, medium and thin fibers were

approach is valuable for standardizing the PRP preparation
for clinical applications.

1 Introduction

Platelet-rich plasma (PRP) is an autologous preparation
that concentrates platelets in a small volume of plasma [1].
Platelets are rich in growth factors (GFs), which play an
important role in the healing process and tissue regenera-
tion. PRP has the necessary biopolymers, such as fibrino-
gen and thrombin, and also calcium for the formation of
fibrin networks whereby the GFs from platelets are released
[2]. Among the vanous classifications of PRPs, the most
current classifications consider networks from  platelet

delincated on the resp eface, F . the
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in plasma that are low in leukocytes (pure
PRP, or P-PRP); rich in leukocytes (L-PRP), including the
leukocyte layer from the centrifugation of whole blood;
rich in fibrin and platelets (P-PRF); and rich in leukocytes
and fibein (L-PRF) [3].

The preparation of P-PRP and L-PRP is a sequential
process that involves two main steps: (1) the separation and
concentration of platelets and (2) platelet activation and the
formation of fibrin networks. The events in the second step
are similar 1o those in the natural coagulation cascade:
fibeinogen is cleaved by thrombin and is responsible for the
processes of hemostasis, platelet adhesion and aggregation
toward to form a fibrin network, the structural scaffold of
blood clots [4]. The conversion of fibrinogen into networks
of fibrin fibers occurs through a scries of steps. After vessel
injury. thrombin cleaves fibrinogen at four sites, catalyzing
the hydrolytic removal of fibrinopeptides A and B, which
exposes binding sites in fibrinogen’s central domain. These
sites interact with complementary sites in the end domains

£ Springer
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orre ‘Two centrifisgation steps (spins) were analyzed for the infhuence of centrifugal acceleration, time, processed volume, and platelet
WI I I i a m D . B e I a n g e r 0 gradiess, The Pure Platelet-Rich Plasma (P-PRP) was characterized as platelet concentration, integrity, and viabillty (sP-selectin
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‘measurement). Results, Lower centrfugal accelerations favour platelet separation. The processng of 3.5 mL of blood at 100 xg for

10min (It spin), 400> for 10 min (2nd spin), withdraving 2/3 of remnant plasma, promoted high platelt recovery (70-80%)

and concentration (5) malntaining platelet integrity and viability. The secovery of platelets s reduced for a arger WB volume

(85 mL) processed Conclusion. Centrifugal acceleration, time, WB processed volume, and minmization of the phtelet gradient
fore samplng are PRE

1. Introduction

PRP may lead to samples with different compositions that
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Pesquisa completa aqui!

Platelet-Rich Plasma (PRP) is an autologous preparation
that concentrates platelts in a small volume of plasma 1.
Plateletsare rich in growth fuctors, which play an important

may induce different biological responses (1], Despite these

variations, ll protocals follow & generic sequence that con-

sists of blood collection, an inital centrifugation to separate
d blood cels (REC). su

role in tissue healing, Numerous studies b
the clinical application and notable results of PRP in dentistry
12) oral maxill factal surgery [3],plastc surgery [4], ortho-
pedics 3], rheamatology [6], and the treatment of different
types of injuries that include chronic wounds (7, 8] and
musdle injuries (9]

for therapeutic purposes and the other for testing for platelet
function in PRP using aggregometry. In this work it was
studied for therapeutic purposes only.

trate platelets, and other components and an activation of
the sample by adding a pltelet agonist (Figure 1). Prior to
the platclt actvation step, varisbles in the process that may
influence the platelet integrity along with the composition
and effectivencss of the PRP include the number of spins,
centrifugal acceleration, and time period of centrifugation
110 Inaddition to the plateets, the white blood cels (WBC)
composition may also be analyzed, as the concentration of
these cell is also an important fuctor n tisue healing [1]
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Abstract

The aim of this study was to describe the behavior of the separation of red blood cells (RBCs) by discontinuous
centrifugation (DC) of whole blood to modulate and control the platelet recovery in the preparation of pure
platelet-rich plasma (P-PRP). P-PRP is a platelet-rich plasma (PRP) in which the white blood cell layer is not in-
cluded. To achieve this goal, an analytical model was derived that takes into account the packing of RBCs and
predicts the behavior of platelet and plasma recovery efficiencies (PtPIRE) based on the volume of whole
blood, the hematocrit, and the volume of supernatant, as a function of the operating variables, centrifugal accel-
eration, and time. The model was derived from the basic equation of DC, which originates from the equilibrium
balance of orces on a partcle, and included the addition of one factor that corrected the terminal velocity of RBCs
and was lated o the PIPIRE in the Tms factor was the ratio between the fractional volume

ions of plasma and RBC in th pellet after The model was validated and
the variability of the data was determined using experimental data from 10 healthy donors in the age range of 25
35 years. The predicted behavior for the packing of RBCs and the PUPIRE was consistent with the behavior scen in
the experimental data. Thus, the PPIRE could be modulated and controlled through centrifugal acceleration,
time, and hematocrit. Use of this model based on a physical description of events is the first step of a reliable stan-
dardization of PRP preparations.

Key words: bi i i ion; tissue engineering; wounds

Introduction on the protocol used for its preparation.'** There are a mul-
titude of PRP preparation protocols in the literature, which

Pl ATELET-RICH PLASMA (PRP) 15 DEFINED as an autologous
preparation from whole blood (WB), in which plate-
lets are concentrated in a small fraction of plasma. This
broad definition is considered to be the consensus defini-
tion by the International Olympic Committee in sports
medicine.!

Platelets are rich in growth factors, which are critical for tis-

ration. ™ Specifically, vth factors are released
from actvated platelts at sites of injury;the amount and ac-
depend on y and pres-

ervation of platelets during PRP preparation.'

In general, PRP preparation s a sequential three-step pro-
cess that involves blood collection, centrifugation to separate
and concentrate the platelets, and activation of the platelets.
Accordingly, PRP quality and efficiency is highly dependent

differ in terms of the conditions used in the preparation
steps, such as centrifugal acceleration and time, the number
of centrifugation steps, the type of anticoagulant, and the
type of platelet agonist”

ffects thatare n-ponrd in different studies, even fora wnﬁt
use, whi
of PRI um therapi

For the rmqunlk\n of PRP, blood collection must be per-
formed without trauma to the vessel wall to ensure the integ-
ity of the platelets. Centrifugation is the first step in PRP
preparation, which requires the recovery of a large number
of intact platelets. Thus, both platelet activation and the
final properties of the PRP preparation are influenced by
the centrifugation step.

terials and Bi E  Chenvcal Engineering; ‘Department of Orthopedics and Traumatology.
hmlr\ o il iepors fematology and Hemotherapy Comter, Uil o Do Dot University of Campinas, Campinas, Beazil
*Research Institute of Sports Medicine, Orthopedics, and Regeneration (iMOR), Uberabs, Brazil.
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