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To cure degenerative disorders, mesenchymal stem cells 
generated from a patient’s own adipose tissue are used.
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Introduction

What is regenerative medication
It is the sector of analysis and clinical applications 
centered on the repair and regeneration of cells, tissues 
or organs with the aim to revive broken functions. 
New techniques in regenerative medication use adult 
mesenchymal cells (stem cells contained within the 
Stromal tube Fraction or SVF of the animal tissue of the 
particular patient for the cellular regeneration.

What area unit the stem cells
The physical structure is made by differing kinds of 
cells and every one amongst them fulfils a particular 
operate so the organism work properly. The cells that 
originate of these forms of accomplished cells area unit 
the stem cells.
Stem cells will divide, differentiate and automotive 
renew manufacturing additional stem cells while not 
losing his potential or giving place to differing kinds of 
accomplished cells.

Perspective historica
To explain the complete development of the stem cells 
since they were discovered till the reality and this will 
see for larger ease in form of list along with his various 
years and also the distinct names of the scientists that 
contributed his advances.

•	 1908: Russian person proposes for the primary time use the 

term stem cells when having discovered that existed in our body 

some ready cells to get blood cells.

•	 1968: the primary transplantation of medulla animal material is 

with success performed with a read to treating associate degree 

sickness better-known like immunological disorder combined 

severe.

•	 1978: stem cells within the funiculus of Humans area unit 

discovered.

•	 1981: stem cells in mice embryos area unit known and separated.

•	 1988: embryonic stem cells in hamsters area unit created.

•	 1992: Stem cells of the system area unit cultivated in vitro.

•	 1997: the primary sheep is cloned from stem cells.

•	 2001: Scientists cloned the primary human embryo, to provide 

embryonic stem cells.

•	 2003: a brand new supply of stem cells was discovered within 

the pulp of teeth of milk in kids

•	 2005: stem cells like those within the embryonic within the 

funiculus area unit known.

•	 2006: the primary artificial internal organ cells of stem cells from 

the funiculus area unit created.

•	 2008: pluripotent stem cells’ from the viscus and internal organ 

cells of adult mice area unit created.

•	 2008: the primary study was revealed of thriving regeneration of 

animal tissue of knees victimisation mesenchymatous stem cells 

in  adults.

•	 2009: President Obama approves analysis into stem cells.

Each one of those discoveries and advances have served to the 
researchers for his understanding and for the employment of the cells 
because it is very important to grasp the background work of precedes 
to depart a probe body that stands enter the scientific field.

Properties of a vegetative cell
Stem cells will divide, differentiate and automobile renew 
manufacturing additional stem cells while not losing his potential or 
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giving place to differing types of hot cells (Figure 1).
They act within the regeneration or repair of the tissues broken 
and substitute the cells that die by completely different reasons 
(traumatisms, illness, age, etc.).
The cell mother is AN dedifferentiated cell with capability for 
automobile renewal and offers origin to cells differentiated from 
one or many lineages. The stem cells classify supported their 
potentiability. The stem cells that may differentiate (transform) 
in lines / specific cellular lineages (Muscular cells, adipose, of 
gristle, of bone, of sinew, etc.) square measure the maternal 
mesenchymal cells.
Mesenchymal cells have known and obtained completely 
different origins, as an example the bone marrow by puncture, 
BMSC (Bone Marrow Stem Cells), or fat known as ADSC (Adipose 
Derived Stem Cells). The ADSC, cells by-product of the fat square 
measure being focus of interest, since the fat white (commonly 
known as “fat”) is that the most plentiful supply of Mesenchymal 
Mother Cells. Roughly, these square measure I Chronicles of 
the human fatty  cells ahead of zero.0015% of those of bone 
marrow.

Mesenchymal stem cells
Advantages compared thereupon obtained from the medulla 
osteal
The quantity and feasibleness of stem cells is larger within the 
fat that within the medulla osteal (bone).
The form of getting is less complicated, quick and fewer 
traumatic within the fat that of the medulla osteal. (Figure 2).
The stem cells mesenchymal contained within the getting of 
SVF or “fraction stromal vascular” of the fat have an equivalent 
capacities and cellular markers that within the medulla osteal.

Types of stem cells by his potenciabilidad
Totipotent (Embryonic)
Cell with capability to differentiate within the cells of the 
tissues of the 3 embryonic planes (ectoderm, germ layer and 
endoderm), germinal lineage and vitalize sack, and extra-
embryonic (placenta). they’re able to generate an entire 
organism.

Pluripotent (Embryonic)
Cells capable of differentiating between the 3 embryonic planes 
(ectoderm, germ layer and endoderm), germinal lineage and 
vitalize sack. they can’t generate an entire organism.

Multipotent SVF and ADSC
Cells capable of differentiating between distinct lineages and to 
come up with solely cells of their same plane or lineage germ 
layer.

For example: SVF and ADSC (stem cells derived from the fatty  
tissue)
The use of Stem cells (SVF and ADSC) obtained from the fat 
manufacture by suggests that of mini-liposuction out of all 
doubt within the applications of regenerative medication. 
Characteristics of the SVF and ADSC

•	 Capacity to differentiate in distinct lineages and square 

measure terribly helpful for the cellular medical care of 

tissue replacement (refers to multi- potentiality [1,2].

•	 They may be directly administered within the affected 

region wherever the cellular regeneration is meant or by 

general / blood vessel routes [3].

•	 They will secrete soluble factors that promote the impact 

of paracrine and immuno-modulators that facilitate 

therapeutic effects [4,5].

•	 They contain a fibroblastic morphology and possess 

properties of mesenchymal stem cells (MSC) an equivalent 

because the ones historically isolated in bone marrow.

•	 They square measure immuno-privileged that enables 

to possess a minimum response by the shortage of 

expression of the immuhistocompatibility of sophistication 

II. They show receptors that will be guided  and square 

measure able to migrate to the places of the injury [6].

•	 They square measure cells aimed straight at the organ.

•	 When contemporary ADSC is isolated, a non-cultured 

heterogeneous population is obtained of SVF cells 

(Stromal tube Fraction) with sure therapeutic qualities 

that adapt higher to the various clinical stages

What is SVF?
The fraction stromal tube is created by completely different 
cells, amongst them, stem cells adults, with capability to 
regenerate those tissues broken most by traumatisms as by the 
own aging and cellular wear. within the SVF of the fat, notice 
massive amount and feasibleness
Of stem cells with capability regenerative to come up with new 
fat and glasses
Blood additionally as turn out factors of growth that facilitate 
to survive to the adipocytes and to the coaching of the tube 
network [7].

SVF Composition

•	 Cells derived from the blood

•	 Cells derived from the fatty 

•	 ADSC (Stem cells of the fat

•	 Endothelial cells
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•	 Other cells

After the liposuction performed manually to isolate the cells SVF 
by means that of the catalyst reaction, the laundry of catalyst 
residue, action, we tend to get the separation of adipocytes 
floating from a pellet (sediment) denser of SVF. The pellet of SVF 
contains cells derived from the blood, stem cells derived from 
the fat, epithelium cells and different cells that ar found within 
the fat. They vary in every of the folks studied.
In accordance with IFATS (International Federation of fat 
medicine and Science) and ISCT .International
Furthermore, it’s proved  that the combination of SVF and 
autologous fats facilitate to the growing within the healing of 
wounds, promotes the cellular differentiation, up therefore the 
biological process and also the production of albuminoid
*The potential that has the SVF (Stromal tube-shaped structure 
Fraction). thirty seventh of the cells no adipocytes ar within the 
Stromal tube-shaped structure Fractionand that occupy the half
Drop of the centrifuge ar the cells by-product mother of the fat 
(ADSC).
They have showed that the cells by-product mother of the fat 
win to differentiate in vitro in multiple lineages, between that 
notice adipocytes, chondrocytes, hepatocytes and osteoblasts, 
additionally to epithelium, epithelial, organic process, neural 
and myogenic cells

Applications of SVF
The bigger range of patients written and / or reported  are for 
reconstruction procedures involving the breast (soft tissue) and 
repair of the fistula (illness of Crohn) [8].
In the case of the exocrine gland reconstruction, the SVF 
autologous cells recombine with the own tissue liposuction of 
the patient with ends of graft of fat.1SVF, this has important 
clinical potential for the treatment of various medical science 
pathologies as has been discovered in studies in humans. it’s 
getting used within the treatment of patients with degenerative 
arthritis (OA), chondromalacia, break of the gristle, osteonecrosis 
of the leg bone head and injuries of the sinew [9].
Potential uses of stem cells and SVF
Muscular dystrophy degenerative arthritis
Rheumatoid arthritis collarbone
Healing of wounds Crohn’s malady tube-shaped structure injury
Amyotrophic Lateral pathology Diabetic foot
Therapeutic applications
Regeneration of animal tissue, pain relief, wound healing, 
treatment of viscus chronic sicknesses, DM, immuno-regulation, 
etc.
Specialties: medicine, spine surgery, urology, gynecology, etc.

Traumatology: degenerative arthritis (OA), chondromalacia, 
gristle breakage, osteonecrosis of the leg bone head and 
injuries of the sinew, injuries of chronic disks [10].

Advantages of mistreatment SVF For patients
1. It ends up in a rise in quality of take care of non-invasive and 
out- patient treatment.
2. Positive social evolution thanks to not having to interrupt 
skilled obligations.

For medical services

1. a very important advance to the answer of some pathologies 

supported the conception of Regeneration and Repair of 

tissues (Illness of medico, degenerative arthritis, post ablation 

reconstruction, incontinency, etc.).

2. Incorporation into the techniques utilized in cellular medical 

aid and regenerative drugs.

For the hospital

1. The creation of a Cellular Therapy/Regenerative drugs Unit 

could be a major milestone in positioning it within the 1st 

places concerning the portfolio of services offered compared 

with different centres. it’s a service that gives a and within the 

construction of latest patients.

2. a very important economic saving for the Hospital in surgical 

material (prosthesis, mat. Fungible, etc.) and in hospitable 

stays decreasing waiting lists by playing these as out-patients’ 

procedures.

3. simple playing the procedure with a minimum investment 

in multiple devices (Traumatology, cosmetic surgery, surgical 

procedure, Urology, etc.)
How ar stromal tube-shaped structure fractions (svf) obtained?
Through atiny low liposuction (mini-liposuction), typically of the 
abdominal zone or inner of the thigh, by his simple access. the 
method realises with local anesthesia. it’s commonly decent 
with a sample of fifty c.c. of fat and also the patient are going to 
be able to come to their daily life forthwith.
A performance increase twenty second of upper for the SVF 
cells was proved , once the sample of fat had been obtained 
from the trunk, in comparison to once it had been obtained 
from members of another a part of the body.

Extraction of the liposuction
After disinfecting the donor website with povidone iodine and 
making ready the surgical field, injects mepivacaine to a quarter 
within the inferior point skin for incidence afterward three metric 
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linear unit with leaf of bistoury of the no11. It practiced a manual 
puffed liposuction with anaesthetic formula of Klein changed 
(500mg topical anesthetic five-hitter + twelve.5 milliequivalent 
of H2CO3Na + 1mg of epinephrine 1: a hundred.000 in one 
cubic decimeter of Ringer suck cold), by means that of tubes 
trained into many orifices, of three and four metric linear unit 
of diameter and distinct style, connected to syringes of fifty cm3 
during which it practices empty with brake. The mechanical 
disruption of the lobules of fat within the thickness of the deep 
compartment of the inferior hemiabdomen permits to get 
liposuction, that’s transferred to work tubes mensuration fifty 
cm3, filling solely twenty cm3 of their capability.
Apparatology for the method of getting of svf

• Incubator. Centrifuge

• Flow stratified 

• KIT for Extraccion and process Protocol (Length: one Hour 

for 50cc of fat)

• Liposuction

• Preparation

• Fat+ resolution of enzyme

• Incubator

• Insert KIT

• Centrifuge

• Separation Of cells SVF

• 3 times washed of enzyme

• Filtration of waste merchandise

• Completed
An freelance laboratory has evaluated the good X kit for getting 
of the SVF by means that of 4 samples that show its Cellular 
head count, Cellular practicableness, Security and potency 
compared with the manual system (laboratory culture).
The system kit is employed to separate the fat, wash the catalyst, 
extract the SVF and stem cells and filter the waste product.

Reproductibility/plagiarism
The SMARTX Kit incorporates one technology and is supported 
by international patents. (Patent one “concave plunger” and a 
pair of “up & down”).

High performance
A cellular head count of over 700.000 cell organ cells is achieved 
by 1cc. Cellular feasibility: ninety eight.58% of cell organ cells 
(living cells).
This is achieved by means that of a brief circuit that guarantees 
a high final practicableness of the cells. The head count and 
practicableness of the derived stem cells is maximised via the 
animal tissue with the minimum loss of cells primarily based 

within the following concepts: Minimising the cellular cutting 
and therefore the thermal impact (Patent 1). Transfer of cells up 
and down cells employing a soft methodology while not using 
specific pressure (Patent 2).

Security
This minimises pollution throughout the method.
The transfer of kit to syringe is performed inside an interior 
system, is each safe and economical. protein residue: zero 
(After the 3º method of wash doesn’t stay any protein residue).

Economy
Has the operative value and of initial lower investment.
To realise all the method, minimum investment is alone needed 
in: Equipment: setup / Thermo-stirrer + Centrifuge + Flow 
laminal (optional).
Expendables: Single usage good kit.

Human Resources
Personnel with a military training. quality / simple USE:
Involves a awfully straightforward handling methodology that 
facilitates the doctor’s work. Human resources: needs qualified 
employees with military training.

Legality
Compliant with all the legal needs and European Directives on 
of Ce markings.
Current rules effective in European nation and Europe 
Regenerative medication, includes an oversized range of 
sub- specialisations, every one of them with totally different 
legislation and laws that apply to them.
The medicine most generally seen inside Regenerative 
medication is travel medication, that within these moments 
involves and uses two totally different techniques: extraction 
of growth factors (Plasma made in Platelets) of the blood of a 
patient and their autologous implantation in the same surgical 
act. Extract mesenchymal stem cells from human adult tissue, 
in our case, of a Stromal tube Fraction (SVF – Stromal tube 
Fraction), which will be obtained from: animal tissue (with 
a proportion of ADSC – fatty  Derived Stem Cells), from bone 
marrow (with proportion of BMSC – Bone Marrow Stem Cells).
For the techniques involving extraction and of infiltration, 
normally used, to be found inside within the Spanish and 
European rules, these should be distributed with bound needs, 
these are: Not having the ability to subject to the biological 
tissue to what’s called substantial manipulation, which this can 
be punctually stipulated by European wide legislation.
Will have to be compelled to realise his implantation in an 
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exceedingly zone wherever additionally exist an equivalent 
Stromal tube Fraction (SVF).
Also, it’ll have to be compelled to do the method and therefore 
the technician within the same surgical act, not having the 
ability to require out or move the biological tissue of the 
space of extraction, which will be invariably, associate degree 
operating room. Finally, it’s technician will solely be employed in 
associate degree autologous manner, this is, the tissue extracts 
and provides back to an equivalent person.
All this places to the technician used within the selected 
medication or medical aid travel.
It is presently “preferred” to get mesenchymal stem cells from 
the patient’s abdominal fat, owing of their blessings, the high 
viability of the cells existing therein donor space, their quick 
access and small or no surgical complications. If the medical 
aid is performed during this method, with the corresponding 
protocols of clinical best practices and inside an interior circuit, 
maintaining invariably and strictly sterility, all the legal effects 
of travel medication are going to be complied with, as per Royal 
Decree 1301/2006 passed on the tenth Gregorian calendar 
month and its later replacement, RD nine /2014 passed on the 
fourth of July 2014.

References

1.	 Moseley TA, Zhu M, Hedrick MH (2006) Adipose-
derived stem and progenitor cells as fillers in plastic 
and reconstructive surgery. Plast Reconstr Surg 118: 
121S-128S. [Crossref]

2.	 Matsumoto D, Shigeura T, Sato K, Inoue K, Suga H, et al. 
(2007) Influences of preservation at various temperatures 
on liposuction aspirates. Plast Reconstr Surg 120: 1510-
1517. [Crossref]

3.	  Suga H1, Matsumoto D, Inoue K, Shigeura T, Eto H, et al. 
(2008) Numerical measurement of viable and nonviable 
adipocytes and other cellular components in aspirated fat 
tissue. Plast Reconstr Surg 122: 103-114. [Crossref]

4.	 Charles-de-Sá L, Gontijo-de-Amorim NF, Maeda Takiya C, 
Borojevic R, Benati D, et al. (2015) Antiaging treatment of 
the facial skin by fat graft and adipose-derived stem cells. 
Plast Reconstr Surg 135: 999-1009. [Crossref]

5.	 Gimble J, Guilak F (2003) Adipose-derived adult stem cells: 
isolation, characterization, and differentiation potential. 

Cytotherapy 5: 362-369. [Crossref]

6.	 Hauner H, Entenmann G, Wabitsch M, Gaillard D, Ailhaud 
G, et al. (1989) Promoting effect of glucocorticoids on 
the differentiation of human adipocyte precursor cells 
cultured in a chemically defined medium. J Clin Invest 84: 
1663-1670. [Crossref]

7.	 Katz AJ, Tholpady A, Tholpady SS, Shang H, Ogle RC (2005) 
Cell surface and transcriptional characterization of human 
adipose-derived adherent stromal (hADAS) cells. Stem 
Cells 23: 412-423. [Crossref]

8.	 Miranville A, Heeschen C, Sengenès C, Curat CA, Busse R, 
et al. (2004) Improvement of postnatal neovascularization 
by human adipose tissue-derived stem cells. Circulation 
110: 349-355. [Crossref]

9.	 Mitchell JB1, McIntosh K, Zvonic S, Garrett S, Floyd ZE, et 
al. (2006) Immunophenotype of human adipose-derived 
cells: temporal changes in stromal-associated and stem 
cell- associated markers. Stem Cells 24: 376-385. [Crossref]

10.	 Restorative Cardiac Function (2014) The American Journal 
of Medicine 127

https://www.directivepublications.org/

The Journal of Radiation Oncology

5 Copyright  ©  Errotegui M*


	Title
	Introduction
	What is regenerative medication
	What area unit the stem cells
	Perspective historica
	Properties of a vegetative cell
	Mesenchymal stem cells
	Types of stem cells by his potenciabilidad
	Totipotent (Embryonic)
	Pluripotent (Embryonic)
	Multipotent SVF and ADSC

	What is SVF?

	Applications of SVF
	Advantages of mistreatment SVF For patients
	For medical services
	For the hospital
	Extraction of the liposuction
	Reproductibility/plagiarism
	High performance
	References

