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Blood Stream Orthobilogics

Fig. 020 Debridement and microfracture
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Blood Stream Orthobilogics

Vitabiotics
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Regenerative medicine

Orthobilogics therapies are a specific type of
regenerative medical treatment.

The best news is that it has gone from science
fiction to a very real and very accessible form of
treatment for a variety of orthopaedic injuries
and joint degeneration.
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The Growing Field

Arthroscopic Management To Buy Time
Joint Replacement to restore movements
Real 3" option “ Orthobilogics”
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Not a new Concept

'

The Quran states
BE 2oum® KAt Gla sl 2 Ul alaal) 5086 Llhe Azl U1AS 24002 23la)) LGS Aale 4kl W18 &
SlA sl
Then We made the sperm-drop into a clinging clot, and We made the clot into a
lump [of flesh], and We made [from] the lump, bones, and We covered the bones

with flesh; then We developed him into another creation. So blessed is Allah , the
best of creators. (23:14)

Walsall Learning Centre
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Not a new Concept
u\duv - uucw bu- -b\:p\.«

A

These verses clearly delineate the stages of Qur'anic embryology thus:
(references provide links to Lane's Lexicon of classical Arabic)

1. Dust/mud/clay (creation of Adam only)

2. Nutfah!®! (drop of semen)
3. Alaqah[B] (leech and certain creatures that cling and suck blood, or blood, thick blood or clotted blood)

4. Mudghahl’! (bite-sized morsel of flesh, shaped and without shape)
5. 'ltham!®! (bones, especially of the limbs)

6. 'Itham clothed!®] with Lahm!%! (flesh)

7. Another creation / child

Walsall Learning Centre
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Not a new Concept

-
A. Embryo
olic pit third branchia
mandbular arcl
A. Human Embryo cut edge of amnion ach /_J\
o~ forebrain /
i3 avcmmv-nc.[ ,1‘
forebrain SO hyoid \\_ i Y
arch d o IS
i . : ~—4.
heort

B. Leech

I Actual size
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In Surat al-Kahf, which refers to DNA and the year 1865 when the science of genetics began, DNA is repeated 7 times,
as is RNA (the Arabic letters Ra-Nun-Alif). Like DNA, the RNA molecule is a molecule giving rise to genetic structure.
For that reason, the appearance of DNA and RNA an equal number of times in this Surat is further proof that these

molecules were referred to in the Qur'an hundreds of years ago. (Allah knows the truth.)

Walsall Learning Centre
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114, chloka 17, the Raurava were crealed by splitting the
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Not Long Ago...

¢ We looked for mechanical solutions to the biological
problem.

Over the years we realised that ‘it is Biology Stupid’

¢ Now we are increasingly looking for Biological solutions to
biological problem!

Walsall Learning Centre
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Evolution

First- generation biologics consisted of
viscosupplementation for joint arthritis, in the form of HA.
PRP emerged as the second generation of Orthobilogics,
and the first Orthobilogics of the autologous form.

In recent years, Bone Marrow Concentrate (BMC) has
emerged as the third generation of Orthobilogics therapy.
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Osteoarthritis (OA) — Knee

10 positive RCT Level | studies!!

Cartlage | >1,000 patients included
Ny 8 vs. HA; 3 vs. Placebo/NaCl
» ’
- Cartiage begins e . \_’; ] ]
- NS 8 Reviews concluding
- Eroding PRP superiorto HA
meniscus /
x ' Bone spurs | l/ PRP superior to placebo
I ( ' l PRP superior to corticosteroids

Healthy joint Osteoarthrltls PRP superior to ozone
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PRP - Knee OA

Basic Science Reviews Level | Randomized Controlled Trials

Buul et al, AJsm, 2011 Filardo et al, KSSTA 2013 Cerza et al, AJsm, 2012 PRP vs. HA
Andia et al, Op. Tech. Ortho, 2012 Koshbin et al, JARS 2013 Sanchez et al, Arthroscopy, 2012 PRGF vs. HA
Smyth et al, Arthroscopy, 2013 Chang et al, ACRM 2013 Paterson et al, BMC Musculoskelet PRP vs. HA

Disord, 2013

Anitua et al, JBiomed Mat.Res, 2014 Pourcho et al, osteoarthritis 2014

Braun et al, AJSM, 2014

Kanchanatawan et al, KSSTA 2015

Patel et al, Ausm, 2013

PRP vs. Placebo

Vaquerizo et al, Jars. 2013 PRGF vs. HA
Sundman et al, AJSM, 2014 Meheux et al, Arthroscopy 2015
- - ’ PRP vs. HA vs.
Dai et al , Arthroscopy 2016 Gormeli et al, KSSTA, 2015 Placebo
Qhan at al 1nen and Paajssadat et al |, Clin Med Insights, PRP vs. HA
Editorial Commentary: The Time Has Come to Try ®
Intra-articular Platelet-Rich Plasma Injections for Hetal, ASH, 2018 RIACeh
Your Patients With Symptomatic Knee Osteoarthritis mus et al , KSSTA, 2016 B

The Journal of Arthroscopic
and Related Surgery
ARTHROSCOPY ASSOCIATION
OF NORTH AMERICA

Walsall Learning Centre

Timothy J. Hunt, M.D., Associate Editor

w Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vol 33, No 3 (March), 2017: pp 671-672

it et al, AJsM, 2016

PRP vs. Placebo
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OA Knee -ACP
PRP vs. Placebo (Smith, AJSM, 2016)
’ Results
. - . From week 2 onwards, PRP was
; ’ . L significantly superior to saline placebo up
- ' o to 12 months
Lo o } ACP group improved their WOMAC scores
" Y s A oo S by 78% from baseline vs. 7% for the
| | placebo group
R No adverse events
» RCT, double-blind, regulated by the FDA, level |
» 30 patients a Jyssm

American Or h,yo

= 3injections, weekly interval
* OAgrade ll-lll; WOMAC

Walsall Learning Centre
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What about cartilage regeneration?

,, Ireatment of knee osteoarthritis: platelet-derived growth factors vs. hyaluronic
acid. Arandomized controlled trial” (Lisi, Clin. Rehab., 2017)

e & @x a
i ° /.a. - Results
gs- s T iive of no change Intra-articular-activated PRP reduces
: P . e articular damage (as evident at MRI) more
LN : than hyaluronic acid:
Tl o 21 grade improvement (Shahriaree
P =t Classification System-modified):
[T 48% PRP vs. 8% HA
» RCT (assessors blinded) It reduces pain, improves function
« 50 patients and ameliorates quality of life for at least one
year

= 3injections, 4-weekly interval
= Imaging (MRI) and scores (WOMAC, VAS . ) No side-effects

Walsall Learning Centre
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But there is the Filardo study...

...claiming ,,Platelet-Rich Plasma Intra-articular Knee Injections Show No
Superiority Versus Viscosupplementation” (Filardo, AJSM, 2015)

PRP

No significantintergroup difference at any

follow-up
* * * ...interesting to observe that the mean pain

and swelling reaction observed after the
injection was higher in the PRP group, thus
supporting a possible detrimental effect

9 33888838388

basal 2m 6m 12m pasal 2m om 12m Of White CE"S
= RCT level | ...leukocyte depletion might have led to
« 192 patients better results
* 3injections, weekly interval, leukocyte-rich PRP ...deleterious effects of proteases and
* OAgrade 0-lll, IKDC, KOOS, EQ-VAS reactive oxygen released from white cells.

XS
S

2
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Detrimental effect of leukocytes

...wasindeed shown:,,The Effect of Platelet-Rich Plasma Formulations and Blood
Products on Human Synoviocytes” (Braun, AJSM, 2014)

2 Results

Dy

Treatment of synovial cells with leukocyte-
, rich PRP and red blood cells resulted in
L significant cell death and proinflammatory

Cell Death (%)

[

mediator production

0 —_—— == —l - -
G B T R “Clinicians should consider using
leukocyte-poor, red blood cells-free
» In-vitro comparison of a leukocyte-rich (LR) PRP ~ formulations of PRP when administering
preparation and a leukocyte-poor (LP) PRP intraarticularly”

Walsall Learning Centre
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Review — Milant

“Responders to Platelet-Rich Plasma in Osteoarthritis: A Technical Analysis”
(Milant, BMRI, 2017)

Review Article

Responders to Platelet-Rich Plasma in Osteoarthritis: Very good responders: 7 studies
A Technical Analysis Bad responders: 4 studies

Christophe Milants,' Olivier Bruyérc,z" and Jean-Francois Kaux'? U Se Of Ieu kocyte'” Ch PR P O n Iy fou nd I n
! Physical Medicine, Rehabilitation and Sports Traumatology Department, SportS2, FIFA Medical Centre of Excellence, Bad res po n d e rs g ro u p

University and University Hospital of Liége, Liége, Belgium

*Department of Public Health, Epidemiology and Health Economics, University of Liége, Liége, Belgium

*Department of Sports and Rehabilitation Sciences, University of Liége, Liége, Belgium 1 s u s e of a s i n g I e S pi n n i n g t e C h n i q u e’ a
Correspondence should be addressed to Jean-Frangois Kaux; jikaux@chu.ulg.ac.be . .

Received 12 November 2016; Revised 15 January 2017; Accepted 30 January 2017; Published 20 August 2017 p I ate I et Co n Ce n tratl O n Iowe r th a n 5 tl m es
Academic Editor: Giuseppe Filardo th e basel i n e’ a nd avoida nce Of

= 19 RCTs analyzed leukocytes should be preferred”

XS
S

2
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Multiple Injections — LP-PRP for Knee OA

NE N

Gormeli et al., KSSTA, 2015

EQ-VAS  [KDC-Subjective Results

WPRP3 mHA

T

s Knee scores of patients treated with three
PRP injections were significantly better
than those patients of the other groups

= RCT, level |
= 162 patients, grade |-V

= Single vs. 3 injections (weekly interval) vs. HA (3,
weekly interval) vs. saline (3, weekly interval)

Walsall Learning Centre
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Multiple Injections — PRP for Patellar Tendinopathy

Zayni, MLTJ, 2015

Results
At baseline At 34 monthmean FU o e _ 2 s % 2
Cinicalscores___VAS () _Tegnerscors 80) visa® 60 | vas e tesner o vere 0 PRP injection improved clinical outcomes in
Group a: 7.1(1.6) 41(1.3) 36.7 (10.6) 3.6(1.2) 59(5.9) 65.7 (19.8) 0 %
1 PR injection almost 77% of patients and allowed them to
g:’;::‘mbm 6.7(1.7) 48 (0.94) 35.7 (9.4) 1.07(1.5) 8.1(1.7) 93.2 (14) t t th i t t' . I I .
o _ _ S — return to their pre-symptom activity level in
86% of cases.

Two consecutive ultrasound-guided
intratendinous PRP injections showed a
better improvement in their outcomes
when compared to a single injection

= Randomized prospect. consec. series, level |l
= 40 athletes

* Single vs. Two injections (2 weeks apart)

* VISA-P VAS, Tegner

Walsall Learning Centre
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Patellar Tendinopathy
Knee injury - Jumper’s knee 2 positive RCT studies

1 vs. ESWT; 1 vs. Dry needling

2 positive series

Case series (level IV)

Randomized prospective series (level Il)

Patellar tendon intact Patellar tendon inflammation  Patellar tendon degeneration 2 R evi ews conc I u d i n g

PRP injection is an effective treatment for
patellar tendinopathy

Walsall Learning Centre
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7 positive RCT studies

Tennis Elbow

(Lateral Epicondylitis) Inflammation of 4 vs. steroids; 2 vs. LA; 1 vs. blood

« extensor tendon

2 retrospective comparisons

4 Reviews concluding

PRP superior to steroids

Lateral —

Walsall Learning Centre



’Y\ 1

o ®
PAK ORTHOCON — 3
2018 o

32 <« INTERNATIONAL - ..;...

4 positive RCT studies
4 vs. steroids

2 reviews concluding

Inflammation and
ruptures are ——

PRP superior to steroids
painful

Plantar Fasciitis
(progressing damage)

Walsall Learning Centre
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Muscle injuries

Hamid et al. AJSM 2014

RCT Level ll
Grade 2 (partial tear) hamstring muscle
injury

Hamstring

Strain Single LR-PRP injection w/ rehab. vs.
rehab.

PRP superior regarding pain reduction and
mean time to return to play (27d vs. 43d)

Walsall Learning Centre
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Rotator cuff tears

Rotator Cuff Von Wehren et al. KSSTA2015
]

Tear Therapeutic study Level llI

50 patients, partial rotator cuff tear

3 PRP injections (weekly) vs. 1 cortisone

VAS and shoulder scores (ASES, SST and
CMS) statistically significant better after 3
months in PRP group, trend after 6 months

Werthel et al. 2014, Hak et al. 2014

PRP resulted in lower pain but no
improvement regarding functional/structural
outcome

Walsall Learning Centre
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10 Weeks after 1st ACP Injection

N
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Tendo-ACP

Col1a1

Col1a2 o rh-Colt
'/ 3 'EJ:' =|
- 3 B !i
P4Ha : VT 1) E
P g o TR0 =AM '*—“ﬂJJ i
s ; \ :'E[}L i LAy g
M \, Recombinant, pure, human -
N ; * 7 .  collagen type 1 //
v Tobacco Plant .~ W (rhCol) 3
\"~.___ ___.-"""J \""'--.. -
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Tendo-AC
endo- o

SHRILLVEELERSE  Partially denatured Cell-binding domains m Perfect triple helix
(crosslinked)

m High cell-binding
domains

m Low cell-binding domains

m Partially functional
3D matrix

m Fully functional 3D matrix

m Thin fibers — high
surface area

m Thick fibers — low
surface area

Partial D-banding _..*

L

-

m Fast cell proliferation
and fast tissue repair

m Slow cell proliferation
and slow tissue repair
* Foreign body response
* Edema
* Inflammation
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WHAT ARE STEM CELLS?

—

¢ ... ‘'uncommitted’ cells with the capacity for unlimited or
prolonged self renewal and the ability to give rise to
differentiated cells under appropriate conditions.

Walsall Learning Centre bl
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What is a stem cell? Q)
N replicate itself, or...

A single cell that can \ UJ

differentiate into many

cell types.
o
Image prepased by Cotherine Twomey for the Notional Acadamies, e

ing Stem Cels: An Overview of the Science and fssves —r_
from the Nwrml Academies, hitp:/, /wmv nationolocoderies.org/stemcelk.
Aeodemic noncommerciol use is permitted.

Walsall Learning Centre
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STEM CELL TIMELINE

1968 1988

First
bone marrow
transplant
In the U.S.
(adult stem cell)

1992 1997 1998

The first family

cord blood bank use of embryonic

(for related use) stem cells
and the first

public cord blood

bank established

First successful NEJM study showed
cord blood stem higher survival rates

cell transplant

Walsall Learning Centre

with related cord
blood stem cells

2006 2007

First experimental JAMA study

demonstrated use
of adult stem
cells to delay

insulin treatments

in type | diabetes

Researches
identify
embryonic-like
stem cells in
amniotic fluid
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Animal Cloning?

- - e - - L L

N—

=3

Dolly 1 live birth out of 29 cloned 3%
embryos

Cloned 31 live births out of 2468 cloned 1%
embryos

Cloned 5 live births out of 335 cloned A
embryos

Cloned 3 live births out of 85 cloned 39,
embryos

Cloned 30 live births out of 496 cloned 6%
embryos

Cloned 1 live birth out of: 87 cloned
embryos

Cloned

T

= -
2 2

_— 5 e
-— N pA
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On February 12, 2004, South Korean scientists, Dr.
Woo Suk Hwang and Dr. Shin Young Moon of Seoul
National University, reported the successful creation
of 30 cloned human embryos developed to the
blastocyst stage and then destroyed by stem cell
extraction, yielding one embryonic stem cell line.

ol

Walsall Learning Centre SIS




-

fs,

2 INTERNATIONAL 5

3 PAK ORTHOCON ~— 2
| 2018 —

4

" ) 4

ro:x(\sr
NGl L5 ACTRAURAA
f\’ \! q
— QA a B= - | - In ,_./

Walsall Learning Centre



3) INTERNATIONAL 3:;
@

« PAK ORTHOCON

- ,, -

: .
s 2018 e
\i{ J

Extending Standard Moascaloskeietal Care to Less Privileged fAreas

- — e W

Frozen Embryos

Tens of thousands of frozen embryos are routinely
destroyed when couples finish their treatment.
These surplus embryos can be used to produce stem
cells.
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Frozen Embryos

Regenerative medical research aims to develop these
cells into new, healthy tissue to heal severe illnesses.

Copyright (c) Houghlon Miffin Company. All Rights Reserved

Countries with a permissive or flexible policy
on embryonic stem cell research (in red)

e Denotes Genome Sequencing Center

Walsall Learning Centre
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Source

The two most common sources of adult stem
cells for clinical application in orthopaedics are bone
marrow and adipose tissue.

Both bone marrow aspirate and lipoaspirate
contain different cell fractions.
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BMAC MSCs & SVF

When bone marrow aspirate is centrifuged, bone
marrow aspirate concentrate (BMAC) can be
obtained from buffy-coat layer which contains

mononuclear cells including very low percentage

of Mesenchymal stem cells (MSCs)

2

Walsall Learning Centre ¥
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MAC MSCs & SV
BMaﬂb‘\_f -«\"»-«/-\/\-J:S/ - W W

When lipoaspirate is treated by enzymes and
undergoes differential centrifugation, fat and
mature adipocytes in the upper layer are separated.
The bottom layer is stromal vascular fraction (SVF)
that contains low percentage of MSCs.

2

Walsall Learning Centre
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BMAC MSCs & SVF

When BMAC and SVF are put into a monolayer
culture on plastic dishes and passaged, cells that
have characteristics of MSCs can be isolated.

18yr 30yr 60+yr

Walsall Learning Centre a8
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Acute
Tendon injuries

v" Achilles tendon
v" Rotator cuff

Ligament injuries
v ACL

v' Medial collateral ligament
v Ankle ligaments

Muscle tears

Intra / Post Op

Walsall Learning Centre

Chronic

Osteoarthritis
v oo Lnm

Tendinopathies

v Achilles tendon

v Tennis elbow
v’ Patella tendon
v Plantar fasciitis

Spine

v’ Facet Joints

v' Sacroiliac Joint
v Epidural Injections
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Adipose-derived Mesenchymal Stem Cells
(= Adipose-derived Regenerative Cells)

Stromal vascular fraction (SVF) resuspended
in Platelet Rich Plasma (PRP)

M:f(ie Autologous blood and autologous adipose tissue

Tissue regeneration

Walsall Learning Centre 24
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SVF — AdSC concentration

AdSCs/cc
1.400.000 -
1.200.000 - @
oil 1.000.000 -
Processingand 800.000 -
centrifugation o
SVF 400.000 I
200.000 -
SVF "
g raft Fat graft SVF

() Adipocytes § Pre-adipocytes
g
) Pericyos @ Endothelial >{
and progenitor cells

A Extracellular
Adipose- Hematopoetic cells matrix

derived stem cells Monocytes / macrophages

1 Zhang J et al. Adipose Tissue-Derived Pericytes for Cartilage Tissue Engineering. Curr Stem Cell Res Ther 2017;12(6):513-521

Walsall Learning Centre
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ACPSVF — the regenerative match

Ly .
Principle of SVF Benefits
Source of growth factors
PRP SVE . Source of regenerative cells
Growth factors ;> Adipose-derived oo :
. stem cells (AdSC) Growth and proliferation stimulating effect
of PRP on AdSCs shown in vitro!
A
ACPSVF [ &=
=0 Regenerative ‘/ a _-
= match 3

"

314

Walsall Learning Centre
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ACPSVF — Review
00 ossmmoTanEe Journal of Biomedical Science
M s
REV W Open Access

Indications

OA of knee and hip

Osteonecrosis of femoral head

Achilles tendinopathy

Proximal humeral fractures

Lateral epicondylitis

Walsall Learning Centre

Current use of autologous adipose tissue- @
derived stromal vascular fraction cells for
orthopedic applications

Jaewoo Pak'**", Jung Hun Lee'*', Kwang Seung Park*, Moonhee Park®, Lin-Woo Kang®" and Sang Hee Lee*'®

Results

“Great clinical potential to treat various
orthopedic disorders”
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ACPSVF — OA

,» Ireatment of Osteoarthritis: Adipose Derived Stem Cell & PRP Therapy”
(Slynarski, Sportarztezeitung, 2017)

Results

———Stiffness

==ucwon stiffness and the function could be improved
over a time period of 3 months

© \ pain could be reduced by 50 percent and six
* weeks after the treatment it decreased even

f: further

Pre-trestment 3 months No adverse events

WOMAC Scale
é

= (Case series: 18 patients
= Single injection of ACP+SVF
* WOMAC, VAS

Walsall Learning Centre
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SVF - Indications

Early studies have shown promising results of SVF for OA'23 and
tendinopathies*

Pubivaded Adend of Prust om Augint ¥ 2016 . 10 Y96d v 20160078
Example - OA B
s STEM CELLS
- TRANSLATIONAL MEDICINE TiSSUE ENGINEERING AND REGENERATIVE MEDICINE
M Treatment
P<05 B Placebo
Comparative Clinical Observation of Arthroscopic
60- Microfracture in the Presence and Absence of a
® Stromal Vascular Fraction Injection for Osteoarthritis
§ Pru D NGUYEN,” TUNG DANG-XUAN TraN,* MUY Ton-NGOC Nouren,” Hitu Thune Vu,*
W ProoNG Tho-Bi0d Le,” Nowan Lu-Oomie Pran,’ NGOC Bior V' NGOS Kim Pran,* Pruc VAN Prast’
2 Key Words. Ostecarthritis * Stromal vascuar fraction * Platelet-rich plasma «
g Arthroscopic microfracture
= O §
115 Mospital, "Van Mach AssTRACT
204 General Howpital, and onmtmuco-vuummmmuwwnwm-—-m E
“Laboratary of Stem Cell reaction. Consequently, -n-yu-‘-
Research and (AM) and E
University of Science, A This Chinacal effects of AM in the pe z
Vietnam Natianal University, un‘m:domvnuhlhuiulmw deﬂbmﬂu €
Mo Chi Minh Gy, Vietnam Ty pationts with grada 2 or 3 (Lowsanss ssaid) OA of the Ines pasticipencd In ths study. Fiacobie £
0+ Doup patients (a = 15) received AM alone; AM and an ad- I3
6 12 oyt S . s i gty @.‘ oot 8

Time (months)

"Koh et al, Adipose-Derived Mesenchymal Stem Cells With Microfracture versus Microfracture alone: 2-Year Follow-up of a Prospective Randomized Trial. Arthroscopy, 2016;32(1):97-109

2 Michalek et al, Autologous adipose tissue-derived stromal vascular fraction cells application in patients with osteoarthritis. Cell Transplant, 2015

2 Nguyen et al, Comparative Clinical Observation of Arthroscopic Microfracture in the Presence and Absence of a SVF Injection for Osteoarthritis. Stem Cells Trans Med, 2016;5:1-9

4Usuelli et al, Intratendinous adipose-derived stromal vascular fraction (SVF) injection provides a safe, efficacious treatment for Achilles tendinopathy: results of a randomized controlled
clinical trial at a 6-month follow-up. Knee Surg Sports Traumatol Arthrose. 2017 Mar 1. doi: 10.1007/s00167-017-4479-9.

Walsall Learning Centre
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SVF - Indications

= 2 Knee Sarg Sports Trum fthrone sMar]
Example - Achilles Tendinopathy DO OIS OTI AT @ o
ANKLE
iy VAS Pain Scale

9 Intratendinous adipose-derived stromal vascular fraction (SVF)
8 ] = SVE injection provides a safe, efficacious treatment for Achilles
2 | -%-PRP tendinopathy: results of a randomized controlled clinical trial

1 at a 6-month follow-up
6 4
s ‘ Federico Giuseppe Usuelli' - Miriam Grassi® - Camilla Maccario'” - ‘\l.-m Vigano™

; Luciano Lanfranchi® - Umberto Alfieri M ? - Laura de ¢
4
3 _‘ Received: 3 October 2016 / Accepted: 13 February 2017

| © Buropean Society of Sports Knee Surgery, (ESSKA) 2017
2 -

\ . o
14

\
0 - v . ' ' v '

PRE-INJ 15 30 60 120 180
Days

A0y
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Orthobilogics “The Holy Grail”

Walsall Learning Centre
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Orthobilogics “The Holy Grail”

Light Areas in Meniscus Darker Areas in Meniscus
Represent Tears Represent Healing

\ N\

Post-Injection MRI: 2.25.2011

Walsall Learning Centre
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Current Status

Best Evidence Is in Tendinopathy
PRP has reproducible results
Stem cell in ON is encouraging
Stem cell in early OA is a reality
Stem Cell in ACL has inconclusive results
Lipogems has so far very little evidence
ACP-SVF encouraging case series

Walsall Learning Centre a8
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Future Directions and Conclusions

Biological treatments for orthopaedic injuries, a sector
that was valued at S5 billion in 2015 and is expected to
swell to $10.2 billion in 2025, according to Million Insights
data.

Walsall Learning Centre a8
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zuture Directions and Conclusions

Driving this growth over the next seven years will be the
planet’s aging population, technological advancements,
changing (more active) lifestyles, and a steady increase in
musculoskeletal-related conditions like arthritis and
osteoporosis.

Walsall Learning Centre a8
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TRAILER - ROAD AHEA

% Promising

¢ Bumpy

¢ hope vs hype

¢ Use judgement & common sense

¢ Event Horizon: Best way to predict future is to create it!

Walsall Learning Centre SIS
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Future

THE FUTURE OF JOINTS IS NOT JOINT REPLACEMENT

iy A

Retieve

JOINT REPAIR

Walsall Learning Centre
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of joints is not joint replace
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