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ClinicalTrials.gov

77 Studies found for: Mesenchymal stem cells | Osteoarthritis

27 Studies found for: Adipose derived Stem Cells | Osteoarthritis
44 Studies found for: autologous mesenchymal stem cells | Osteoarthritis

Condition or disease Intervention/treatment 6
Osteoarthritis, Knee Biological: Low dose mesenchymal stem cells FEﬁ FET E% ff‘i‘m H)F—TJI ﬁg Tﬁ% Ej]
Biological: High dose mesenchymal stem cells ‘“g ffg Ea Eﬁ L\/{ E ﬁi 'Ef
Procedure: Intraarticular injection E E jﬁ\ ﬁi’ %‘ —F %‘ E
== J

REVIEW ARTICLE

Role of mesenchymal stem cells in @cmm _

osteoarthritis treatment there is no effective therapy that can reverse ' .ogressive nature of OA.

Ling Kong *, Li-Zhen Zheng *, Ling Qin *", Kevin K.W. Ho ** pbne promising therapy may rely on the therar cutic use of stem cells. The majority

ent stem cell therapies involve using mesenchymal stem cells (MSCs) due to their

* Musculoskeletal Research Laboratory, Department of Orthopaedics & Traumatology, The Chinese
University of Hong Kong, Hong Kong, China . T . . o -8
® Innevative Orthopaedic Biomaterial and Drug Translational Research Laberatary, Li Ka Shing Institute ’e d|ffe re ntl at| on tOWa rdS c E!I | Typ esin the ]0| l'ItS d l'ld th elr immun Oreg U lalO I’y

of Health Sciences, The Chinese University of Hong Kong, Shatin, Hong Kong, China - : . i Ll . .
his could be efficacious to repair the damaged joints in OA, not only for cartilage
” Elso for subchondral bone remodelling. However, the safety and effectiveness of

Received 9 February 2017 received in revised form 21 March 2017; accepted 23 March 2017
Available ontine 12 April 2017

the new cell-based therapies must be carefully evaluated before any clinical application.
Thus, significant challenges remain and are addressed in this review.
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Management of knee osteoarthritis by combined
stromal vascular fraction cell therapy, platelet-rich
plasma, and musculoskeletal exercises:
a case series | 807 :i% . (B & K g b

This article was published in the following Dove Press journal:
Journal of Pain Research
9 November 2015

Number of times this article has been viewed

Nathan Gibbs' Introduction: Knee osteoarthritis is associated with persistent joint pain, stiffness, joint
Rod Diamond? deformities, ligament damage, and surrounding muscle atrophy. The complexity of the disease
Eric O Se ky2f63 makes treatment difficult. There are no therapeutic drugs available to halt the disease progres-

Wayne D Thom as? sion, leaving patients dependent on pain medication, anti-inflammatory drugs, or invasive joint



MRI coronal images of the knee. The black area underneath the top knee bone indicates
cartilage depth. By week 16 an sizeable increase in the regenerated tissue is observed.

An increase in
the black area

M indicates cartilage Further increases in ha
R ./ regeneration regenerated tissue
e —— e — e ———
Pre-treatment Week 7 Week 16

Post-treatment Post-treatment
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Bestem® SVF Cell Technology
Bestem® SVF 4 i & Bh F% 1l

Traditional ASC & SVF Processing
B4 BsBner Al a1 i

Patent ASC & SVF Processing
Bestem® SV F#H it & B $% il

FHEAE R

Add digestion solution:
L X

FEHERG

Add digest solutio

Wash with 1%{wiv) collagenase type-1 h Wash with 0.1%{wiv) c o!l gmmotypn
Co || tf t PBS by boswiid =y ! Mincef Co || tf t PBS by : blorwid iy
shaking i1 tissue shaking
g |
=
‘ EE R Kﬁ%ﬁ%
nnnnnnnnn
' arc, 1 pm
ASC Isolation From Fat Tissue ai ASC Isolation From Fat Tissue
Bestem® Technology
Resuspend SVF Centrifuge at iz E Resuspend SVF Centrifuge at
Plate and change media pelistin mecis 420xgfor 5min pelletin media 420xgfor 5min
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Bestem® & StroMed® SVF #

Parameter

Type of Cells

3R thim % fE AT

Cultured Stem cell Therapy

Cultured stem cells - only one
cell type _ 53w ve

P g BA H s d

StroMed Technology
Heterogeneous mixture of
cells: 4 %33 wmre

Preadipocytes, Endothelial
Progenitor Cells, MSCs,
T cells, B cells, Mast cells.

Extra Cellular Matrix®@% *F A %

Absent

Present 7

Growth Factors 2 & ¥+

Absent

S |3

Present 7

Risk

1. Risk of mutation of cells
due to culturing ;g

2. Risk of change in cell size &
morphology due to culture

3. Risk of infection due to use
of culture/enzyme

No risk of mutation of cells

No change in cell size &
morphology {1

Minimal risk of infection

Intravenous Administration

SR L)

Due to variable size of cell,
not recommended

Can be given




W B PR AR

/2
L4

2
N
W

Bestem®SVF




" oSN
Bestem®SVF ‘w2 3¢ 04 Hjiv 3 8t

* Bestem®SVF ‘w %% i B4 BQTE\M

Bl
!

PTG Jr T B

Lk gt kA
TUNE" 3 G- BN ST O

2,

PR~ PR




'__
Bestem®SVF ‘m ¥z 31 B4 = &

A 2

Adipose Tissue

1 & A 4 e

Regenerative Cell

Gl

12 A 52 B B A4 Al

7 ’g B fmfe s PgiRER R v S o ’g RR I BRImRE St R 2 4 R TS

Pericyte . ¢ % ‘w¥
1 CD140b, CD146+, NG2+,
CD31, CD34+, CD144+, vWF+
Adipose Stem Cell *g %5 3%
fm e
1 CD13+, CD29+, CD34+/-,
CD44+, CD90+, CD104a+,

CD14+, CD31+, CD45+,
CD106+, CD144+

Endothelial Progenitor cell
n g f R SR
1 CD31+, CD34+, CD90+,
CDI145+, vWF+, CD45-



46

- ¢

» Anti-apoptotic
» Anti-catabolic
» Anti-fibrotic

» Pro-chondrogenic
» Pro-angiogeneic

» Immune-modulatory

FIGURE 1 | Proposed mechanism of action for tissue repair by
endogenous MSCs.

Pz (Pericyte)
FimPe v L2 4R M & X

»
3!

Activity Factor References

Anti-apoptosis STC-1, Rehman et al., 2004; Block
et al., 2009

Anti-fibrosis bFGF, AMD, HGF Li et al., 2009; Suga et al., 2009;
Maumus et al., 2013

Tissuc metabolism TIMP-1, TIMP-2 Lozito and Tuan, 2011

Chondrogenesis TSP2 Jeong et al., 2013, 2015

Immunosuppression PGE2 Aggarwal and Pittenger, 2005;
Sotiropoulou et al., 2006;
Martinet et al., 2009

Immunosuppression TSG-6 Mindrescu et al., 2000; Bardos
et al., 2001; Lee et al., 2009

Anti-apoptosis ECVs Liu et al., 2018a,b

Immunosuppression ECVs Mokarizadeh et al., 2012; Budoni
etal., 2013; Zhang et al., 2014

Chondrogenesis ECVs Zhuetal, 2017

Chondroprotective/ ECVs Cosenzaet al., 2017

anti-inflammatory effects

Frontiers in Bioengineering and Biotechnology | www.frontiersin.org

January 2019 | Volume 7 | Article 9
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Stromal Vascular Fraction (SVF) from fat for Osteoarthritis Treatment, 14 Cases Study

MSH"'HEE HAEH Mo’
BEsESBrREF M =FsBreshatan’

Introduction

Pure adipose-derived stem cells (ADSCs) are isolated from fat tissue following by cultivation
process, in which, stromal vascular fraction (SVF) cells, the mixed cell types including ADSCs,
pericytes, endothelial progenitor cells (EPCs) and Hematopoietic stem cells (HSCs), are obtained ahead
of ADSCs. An Ultrasonic Cavitation Technology (StroMed®) was used to concentrate the SVF cells
from sonicated human lipoaspirate through ultrasound cawvitation process. SVF cell-assisted therapy
was applied for treatment of osteoarthritis and has been approved its potential for cartilage regeneration
and anti-inflammatory effect in literature. In the pilot study, we use autologous SVF cells injection for
clinical application on osteoarthritis (OA), myofascial and neurologic pain.
Materials and Methods

Fourteen patients with OA in combination of chronic myofascial and neurologic pain were included.
The patients received SVF cell-assisted therapy through joint or local myofascial injection from Jan
2019 to June 2020. There were six females and eight men. at an average age of 67 years (range.37-
92years). The diseases included 7 moderate to severe knee OA (50%), 3 neurologic degeneration and
injury (21%%), 2 shoulder pain (14%6) and 2 ankle pain (14%) with moderate to severe knee OA. After
signing the informed consent from the patients, the fat tissue was obtained through liposuction with
tumescent local anesthesia. The SVF was isolated and concentrated using StroMed® sonicator; and
then the autologous SVF cells were injected into the joint or local myofascial areas. The whole process
including liposuction, SVF processing and local treatment was completed in approximately 3 to 4 hours.
The patients were then followed up and assessed with pain score, functional score and X-ray. The cell
components of SVF between traditional enzyme method and non-enzyme StroMed® sonication
method were also analyzed through flow cytometry.
Results

Cell numbers of SVF harvested from fat tissue per unit weight by sonication method was higher than
that by enzyme processing., while the cell viability was similar in both groups with greater than 90%.
Moreover, the ratio of total stem cells including ADSC/HSC to SVF obtained by sonication method
was at around 80% including ADSC of 60% and HSC of 15%. Over 90% patients with osteoarthritis in
combination of chronic myofascial and neurologic pain showed high satisfaction in range of motion
and pain relief after SVF cell-assisted therapy in the study.
Discussions

The components of stem cells produced by sonication method showed 70 to 80 percent in this study,
which is much higher than enzymatic method shown in literature. The result exhibits the possible
similar beneficial characteristics of SVF through sonication compared to the application of pure adipose
stem cells for OA knee treatment.
Conclusions

The results showed high satisfaction in range of motion and pain relief after SVF cell-assisted therapy
indicating that autologous SVF cell-assisted therapy on OA and myofascial areas may stimulate self-
healing ability and produce anti-inflammatory responses in terms to relieve the pain of osteoarthritis
and promote cartilage repair. We therefore recommended the application of SVF cell-assisted therapy
for OA with chronic myofascial and neurologic pain. The pilot study proved that the SVF cell-assisted
therapy, the cell processing, and SVF cell components are safe and useful in short term and long term
treatment of OA and myofascial pain.
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* Fourteen patients with OA in combination of chronic myofascial and
neurologic pain were included.

* The patients received SVF cell-assisted therapy through joint or local
myofascial injection from Jan 2019 to June 2020.

* There were six females and eight men, at an average age of 67 years
(range, 37- 92 years).

* The diseases included 7 moderate to severe knee OA (50%), 3
neurologic degeneration and injury (21%), 2 shoulder pain (14%) and 2
ankle pain (14%) with moderate to severe knee OA.
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* The concentration of native ASCs has been observed to be 0.06%
to 4% in SVF, providing the therapeutic rationale for use of this cell
population.

Kern S, Eichler H, Stoeve J, Kluter H, Bieback K. Comparative
analysis

of mesenchymal stem cells from bone marrow, umbilical cord
blood or adipose tissue. Stem Cells. 2006;24(5):1294—-1301.
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“Make your daily life more exciting with shining face”
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