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Adipose tissue is the most convenient source of cellular material for regenerative medicine as it can
be obtained in significant quantities via cosmetic liposuction, lipoaspiration of subcutaneous fat or by exci-
sion of fat deposits. Adipose tissue consists of adipocytes and cells, which are the part of the stromal-vascular
fraction (SVF). Different cell populations can be isolated from SVF, among which the population of adipose
tissue stem cells (adipose-derived stem cells, ADSC) is especially important for regenerative medicine. SVF
can be obtained relatively easily from adipose tissue (adipose tissue is an alternative to bone marrow in terms
of being a source of stem cells) and used to treat various pathologies. Recent studies show that SVF not only
has a therapeutic effect similar to that of ADSC, but in some cases is even more effective. The article provides
the analysis of the main methods of SVF obtainment, characteristics of SVF cellular composition, its potential
for use in clinical medicine and its main advantages over other sources of cellular material, including ADSC
cultured in vitro, for regenerative medicine.
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Methods of obtaining stromal-
vascular fraction

of the manual method of SVF selection is presented
in Fig. 1 [4].

Today, incubators, automatic shakers, cell fil-
ters and other devices are actively used in labora-
tories to obtain a cleaner fraction with a minimum
amount of residual enzymes that adversely affect the
further use of the resulting cell product. Additional

Enzymatic isolation of stromal-vascular frac-
tion. Cleavage of fatty part of lipoaspirate by col-
lagenase is the most common method of SVF isola-
tion. After treatment with lipoaspirate collagenase
and subsequent centrifugation the cell suspension is

divided into two different phases: mature adipocytes
are in the supernatant, and SVF with admixture of
erythrocytes is in the sediment. To release SVF from
erythrocytes, the sediment obtained after centrifuga-
tion is incubated in a lysing solution of ammonium
chloride. In addition to centrifugation, it is possible
to use the filtration method to extract SVF. Although
centrifugation is a more efficient method of separa-
tion, all cells except adipocytes precipitate under
such conditions, while filtration can be optimized to
separate cells basing on their size, thereby enabling
to control the content of individual cell populations
in the pellet [1-3]. Enzymatic isolation of SVF can be
performed manually or automatically. The principle

washing steps in buffer solutions are introduced.

All manual methods are characterized by the
fact that their implementation is time consuming
and they also require significant organizational
costs. They are also characterized by presence of
so-called “human factor”. Therefore, technologies
for obtaining SVF are evolving in terms of process
automation. Automatic and semi-automatic SVF se-
lection systems have been created [5, 6].

The scheme of SVF allocation, using one of
these systems, namely The Tissue Genesis Cell Iso-
lation System (Tissue Genesis, Honolulu, HI, USA)
is shown in Fig. 2 [7]. As can be seen from the figu-
re, the final product is centrifuged after the applica-
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Fig. 1. General principle of manual selection of adipose tissue SVF [4]
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Fig. 2. Isolation of SVF from adipose tissue using an automatic system [7]

tion of this automatic system, and under these condi-
tions SVF is in the sediment.

Almost all automatic separation systems con-
sist of a stationary hardware and disposable sterile
units. The sterile disposable unit, in turn, contains
a tissue treatment chamber, where the processes of

washing, enzyme treatment and centrifugation take
place. Manufacturers include syringes in addition to
collagenase and selection of prepared sample, en-
zymes, connecting tubes and also expendables in
a complete set of disposable block, forming “indi-
vidual set” (Kit).
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In general, automatic SVF extraction systems
emulate manual methods differing only in terms that
all processes are pre-programmed and performed
by hardware independently of laboratory assistant
or researcher [5]. The use of such devices allows
standardizing the selection protocol and significantly
improvement of the quality and purity of the final
product, but despite all the advantages such devices
and consumables are very expensive and therefore
inaccessible to most laboratories and patients.

Mechanical separation of stromal-vascular
fraction. Given the regulatory issues related to en-
zymatic SVF isolation, it is important to consider
alternative methods of SVF isolation. Most of these
methods involve mechanical stirring, which de-
stroys adipose tissue and releases stromal cells. As
expected, the yield of cells in case of mechanical
methods is much lower in comparison to enzymatic
methods, because adipose tissue cells are tightly
bound by collagen, which is the reason they are dif-
ficult to release in case of mechanical exposure [3].
New modification of the mechanical mixing method

is based on the obtained injection product, which is
called “nanofat”. It is obtained by emulsification and
filtration of lipoaspirate. By optimizing this method
with the introduction of additional stages of centrifu-
gation or filtration, you can get a product with a high
concentration of ADSC in the absence of enzymatic
cleavage, which reduces duration of the method and
its cost, providing the possibility to circumvent regu-
latory restrictions on the use of collagenase in thera-
peutic products [8].

Characteristics of the components
of the stromal-vascular fraction.

The adipose stromal vascular fraction is a hete-
rogeneous population of cells that includes ADSC,
endothelial progenitor cells (EPC), pericytes, smooth
muscle cells, monocytes, erythrocytes and fibro-
blasts. The qualitative composition of SVF is pre-
sented in Fig. 3.

The figure shows that growth factors that se-
crete ADSC and EPC, such as insulin-like growth
factor 1 (insulin-like growth factor 1, IGF-1), plate-
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Fig. 3. Qualitative composition of SVF and growth factors that secrete cells that are part of it [3]
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let-derived growth factor-BB (platelet-Derived
Growth Factor-BB, PDGF-BB), matrixmetallopepti-
dase 9 (matrixmetallopeptidase MMP9), basic fibro-
blast growth factor (basic fibroblast growth factor,
bFGF), and vascular endothelial growth factor (vas-
cular endothelial growth factor, VEGF) perform im-
portant functions in cell therapy [3].
Immunophenotyping, based on a system of
cluster differentiation (CD), is used to characterize
composition of SVF, i.e. by presence of marker mole-

cules on cell membrane. The lists of positive and
negative markers, that are most frequently used to
identify different cell populations of SVF, are given
in Table 1. This table also shows quantitative com-
position of SVF components.

Primary adipose tissue stem cell culture
(ADSC) is a fairly homogeneous population of
cells in comparison to heterogeneous SVF and is
characterized by high expression of CD34 and the
absence of CD31 (PECAM-1). When passing ADSC

Table 1 Important components of SVF, their size, surface markers and percentage [3, 5]

Cell type Negative Content in SVF,
Cell size Positive markers markers % (M < 06)
Stem cells of ~10-25 um CD34, CD73, CD31, CD45, 34.6 £17.8
adipose tissue CD13, CD90, CD144
CD105, CD29
Endothelial ~7-8 um CD34, CD31, CD45 12.2+9.5
progenitor cells CD133, CD146
Endothelial cells ~10-30 um CD31, FVIII CD34 27+0.8
Regulatory T lymphocytes ~7-12 um CD4, CD25, - 48+19
Foxp3, CD8
Macrophages ~20 um CDd45, CD14, - 52+43
CD34, CD206
Smooth muscle cells ~3-20 pm in Smooth muscle - 10.3 + 9.9 (together
width ~20— actin (SMA) with pericytes)
500 pm in length
Pericytes ~70 um CD146, CD90, CD34, CD45, -
CD73, CD44, CD56
CD29, CD13
Pre-adipocytes ~10 pm CD34 CD45, CD31, 0.5+0.3
CD146

Table 2. Comparative characteristics of ADSC after isolation from adipose tissue in SVF and ADSC, cul-

tured in vitro [3]

Criterion ADSC in adipose tissue ADSC cultured in vitro
Surface CD34, CD73, CD90, CD13 CD73, CD90, CD13; (CD34 expression
markers decreases and stops under in vitro culture)
Morphology | Branched, with protrusions up to 80 um long, | Typical elongated, stromal cell shape,
form a grid surrounding mature adipocytes | ~ 10-25 pum, can reach 200 pm
Functional * Support the growth of adipose tissue. * Contribute and/or participate
properties * Can differentiate into mature adipocytes. in angiogenesis.
* Possibility of differentiation in adipo-,
osteo- and chondrogenic directions.
* Immunomodulatory properties.
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slightly change their phenotype. Comparative
characteristics of ADSC in SVF and ADSC, cultured
in vitro, are given in Table. 2.

Cultivation of SVF is usually used to separate
fibroblast-like cells, so-called “sticky” (adhesive)
fraction from other cells, as well as to increase the
amount of ADSC via proliferation in nutrient me-
dium. Technologies that exist today allow us to
successfully achieve set goals, but they are time-
consuming, expensive and cost-ineffective, given
the need to implement GMP (Good Manufacturing
Practice) rules and regulations. In addition, cultiva-
tion may adversely affect the functional properties
of cell graft due to changes in expression of adhe-
sion molecules during cultivation, which in some
cases makes it impossible to further use the cells
in clinical practice. Cultivation can also adversely
affect the differential potential of stem cells. Stem
cells, isolated from adipose tissue, have the ability
to proliferate in vitro, and their differentiation can
be induced in adipogenic, osteogenic, chondrogenic
and biogenic directions. In addition, the possibility
of obtaining hepatocytes, endothelial cells, pancre-
atic cells that have the phenotype of endocrine cells,
secreting that secrete insulin, was described as well
as the possibility of their differentiation in the neuro-
genic direction. But it should also be mentioned that
biological activity of the obtained cells in vivo still
remains uncertain [5, 9-12].

Application of stromal-vascular
fraction in clinical medicine

The first cases of SVF in clinical practice were
registered in 2007-2008 in plastic surgery for mam-
moplasty, as well as for the treatment of radiation
damage after radiation therapy in patients with
breast cancer [3].

Plastic surgery. In order to improve the results
in the use of lipotransfer (lipolifting, adipose tissue
transplantation) in plastic and reconstructive sur-
gery, the study of new ways to effectively use this
method was conducted. Clinicians are currently in-
vestigating the problem of preserving adipose tissue
after transplantation. Resorption rates under these
conditions range from 25 to 80%. Most of the losses
are due to the fact that there is cell death of mature
adipocytes after injection of lipoaspirate to the re-
cipient. The survival of fat cells depends on their
location in the graft: adipocytes survive more often
on the periphery, while necrosis is observed in the
center. Peripheral zone of the graft is the zone of re-
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generation, where ADSC stimulate the replacement
and survival of adipocytes. The highest ration of cell
death is observed in the center, being the result of
ischemia and poor tissue oxygenation [13, 14].

The concept of lipotransferases by helper cells
(cell-assisted lipotransfer, CAL) was developed. It is
based on the use of SVF, which was obtained im-
mediately before the procedure. According to this
concept, SVF is combined with a pre-prepared fat
graft, which acts as a framework for SVF. The fat
graft, containing SVF, led to a 35% increase in graft
preservation after transplantation and had more pro-
nounced microcirculatory tract than the fat graft
without SVF. Initially, these studies were performed
in mice, but since then the efficacy and safety of
CAL in plastic surgery have been demonstrated. Af-
ter administration of 270 ml of CAL there was an
increase in breast volume by 100-200 ml, with the
structure and contours of the breasts being natural,
most patients were satisfied with the result. Clinical
efficacy of CAL application has also been demon-
strated in the use for facial contouring and soft tissue
augmentation in patients with hemafacial microso-
mia. In all these cases, there was a substantial reduc-
tion in fat graft loss [15, 16].

Rheumatoid arthritis. Experimental studies in
mice with collagen-induced arthritis (experimental
model of rheumatoid arthritis) have shown that use
of mesenchymal stem cells leads to remission of the
disease and regeneration of cartilage [17].

Studies have been performed in people with
rheumatoid arthritis who were treated with SVF,
which was isolated immediately before treatment
and was not pre-cultured in vitro. Thirteen patients
with rheumatoid arthritis received 38-105-148-10°
SVF cells intravenously and intra-articularly in one
study. However, side effects were observed in one
patient who reported facial flushing, fever, and my-
algia after the third SVF injection out of four.

However, all these symptoms passed spontane-
ously after some time [18]. Another study involved
5 patients with rheumatoid arthritis who received an
intra-articular injection of SVF (an average of 30-10°
cells per arm) into the interphalangeal joints of the
hand. These studies have shown that the use of SVF
reduces joint pain and improves their mobility. It has
been concluded that the use of SVF-based therapy in
the early stages of rheumatoid arthritis may stop or
slow down the progression of the disease [19].

Nerve tissue damage. Studies have shown that
ADSC, like SVF, stimulates peripheral nerve re-
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generation. While the efficacy of ADSC in a mouse
model to has been demonstrated in terms of nerve
tissue regeneration, the use of a heterogeneous popu-
lation of SVF cells is also promising. The use of SVF
that was not cultured in vitro showed significant
improvement of nerve tissue regeneration in vivo
when modeling sciatic nerve incision. In animals in-
jected with SVF, there was an increased functional
activity of nervous tissue, a decrease in the time
of restoration of its functioning and an increase in
muscle mass compared with the control group. Im-
munohistochemical studies of the damaged nerve
also showed that SVF transplantation increased the
number of Schwann cells compared to normal nerve
repair. Subsequently, there was a significant increase
in the diameter of axon, nerve fiber and thickness
of myelin sheath. Promising results of this study
show that SVF can enhance nerve regeneration by
providing tissue with extracellular matrix proteins
and factors that support Schwann cell proliferation
and axon growth [20].

Multiple sclerosis is a chronic autoimmune
disease in which patient's own immune cells attack
the myelin sheaths of nerve fibers of the brain and
spinal cord. Experimentally induced demyelinating
disease, experimental autoimmune encephalitis, is
often used to model multiple sclerosis in animals.
Animal studies, aimed at examining the effects of
SVF and ADSC on a model of experimental autoim-
mune encephalitis, suggest that SVF may be used in
clinical practice for treatment of multiple sclerosis.

The efficacy of ADSC, cultured in vitro, and
SVF in the treatment of chronic experimentally-
induced demyelinating disease was compared. In
both cases, there was a decrease in demyelination
and concentration of decomposition products, which
are usually observed in the course of this disease.
From this we can conclude that ADSC and SVF
have neuroprotective properties that reduce severi-
ty of the disease. However, SVF injection is more
effective than ADSC injection in terms of delaying
the onset of experimentally-induced demyelinating
disease [21, 22].

Burns. Skin transplantation today is the main
method of treatment of severe burns. However, skin
transplantation has several disadvantages, which
include rejection of the graft by recipient's immune
system and low preservation of the transplanted skin
due to low vascularization, hematomas and infec-
tions. Increasing the rate of graft vascularization
accelerates the healing. The use of a heterogeneous

population of SVF instead of ADSC that have been
cultured in vitro may demonstrate greater benefits
and better efficacy in healing burns via involving
other cell types and growth factors, present in SVF.

Due to their autologous origin SVF cells can
improve the healing of burns when transplanted to
the wound surface by stimulating the recipient cells
as well as by isolating growth factors and extracel-
lular matrix.

Experiments on rats have shown that the ad-
ministration of SVF by intradermal injection can ac-
celerate and improve healing of severe burns. SVF
was found to increase vascularization and fibroblas-
tic activity in the treated skin, as well as reduce in-
flammation and increase cell proliferation compared
to controls in rats [23, 24].

Diabetes. The ability of SVF to stimulate tissue
regeneration extends to serious complications of dia-
betes, namely diabetic foot syndrome, nephropathy
and retinopathy. The ulcer that develops in case of
diabetic foot syndromes is one of the most common
complications that develop on the basis of diabetic
neuropathy as well as micro- and macroangiopathy.
This condition is complicated by the appearance
of various infections. In in vitro studies, SVF has
been proven to significantly increase the prolifera-
tion (28%) of diabetic foot fibroblasts, which are the
major cellular components, involved in wound heal-
ing. In addition, there also has been an increase in
collagen synthesis (by 44%) by fibroblasts, a process
that is important for extracellular matrix synthesis.
Immediately after in vitro studies clinical trials were
conducted, that demonstrated that SVF accelerated
wound healing when SVF cells were dispersed on
the ulcer itself (autograft). The authors noted com-
plete wound healing in 100% of patients, receiving
SVF, in contrast to 62% in the control group. It has
been suggested that SVF is able to secrete growth
factors and extracellular matrix to improve the re-
generative microenvironment [13, 23].

Different populations of adipose tissue mac-
rophages in SVF were characterized, and it was de-
termined that more than 90% of adipose tissue mac-
rophages are present in the activated state, namely
M2 type macrophages. It has been suggested that the
anti-inflammatory properties of the M2-type mac-
rophage phenotype also contribute to the efficacy of
SVF therapy in diabetic foot ulcers.

Another common complication of diabetes is
retinopathy, which is characterized by dysfunction
and degeneration of small vessels of the retina. It has
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been hypothesized that cells that make up SVF, such
as endothelial progenitor cells, may contribute to
retinal repair. This hypothesis is based on the results
of experimental studies in mice.

A study was performed in which rats, in which
diabetes mellitus was induced, were administered
with ADSC, under conditions of which a reduc-
tion in vascular degeneration and apoptosis was
observed. It has been suggested that interaction of
ADSC with retinal endothelial cells promotes vas-
cular formation and prevents neurodegeneration.
In addition, the ability of stem cells to cure kidney
damage in rats with diabetic nephropathy has been
demonstrated [25].

Radiation damage. The most common side
effects of radiation therapy (radiotherapy) include
changes in the blood supply to the blood vessels and
their damage, which can lead to ischemia in the tis-
sue being treated, as well as tissue desquamation,
erythema, edema, fibrosis and necrosis. The effects
of heterogeneous lipoaspirate injection for treatment
of the patients, undergoing radiation therapy, and in
whom severe or irreversible functional tissue dama-
ge has been observed, have been studied. Injection
of lipoaspirate into tissue that was damaged by ra-
diotherapy led to increased neovascularization with
increased hydration, perfusion and oxygenation of
the tissue.

Neovascularization resulting from SVF injec-
tion has in turn supplanted unwanted vascularization
and fibrosis, caused by radiation therapy. As a result,
transformational changes were observed after SVF
injection in fibrous tissue, damaged by radiotherapy.
In this case, patients showed a sharp improvement in
general condition with a decrease in symptoms [26].

Crohn’s disease. Along with breast reconstruc-
tion, treatment of Crohn’s disease is one of the most
common uses of SVF in clinical therapy. Crohn’s
disease is a chronic nonspecific granulomatous in-
flammation of gastrointestinal tract. Clinical signs
of this disease are many symptoms, ranging from
abdominal pain to bloody diarrhea and severe weight
loss. Although the exact cause of Crohn’s disease is
still unknown, the findings suggest that the main
causes of the disease are genetic and immunological
factors as well as environmental factors.

SVF in vitro and in clinical trials has demon-
strated the efficacyfor treatment of fistulas, resulting
from Crohn’s disease. In vitro studies show that
mesenchymal stem cells (MSCs) have the ability to
inhibit alloreactivity of T-lymphocytes, which is the
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main characteristic of Crohn’s disease. This effect
is possible due to MSC’s ability to immunoregulate
its immediate microenvironment, a property that
has been found in other SVF cells, including the M2
macrophage type. In human studies, MSCs were ad-
ministered systemically and locally to patients with
Crohn’s disease. The results of therapy, based on
the use of MSCs, have demonstrated the safety and
efficacy of their use, but further clinical trials are
needed to identify the optimal therapeutic dose and
method of MSCs administration [27]. Thus, although
there is currently no definitive cure for Crohn’s dis-
ease, cell therapy using SVF and its components is a
promising treatment.

Bone damage. ADSC have proven to be high-
ly effective in stimulating bone regeneration and
healing in vivo in animal studies as well as in hu-
man clinical trials. A cranioplasty procedure was
performed on four patients using ADSC, which was
seeded in a framework of calcium B-orthophosphate
granules (B-tricalciumphosphate, B-TCP).

Under these conditions, positive results of oste-
ogenesis (ossification) were observed in the absence
of clinical complications. In another study, 10 cm of
a defective anterior mandible was replaced, using a
B-TCP-based framework, recombinant human bone
morphogenetic protein-2 (BMP-2) and ADSC. In or-
der to fully form the implant for further transplanta-
tion, it was left for ten months after which there was
a final ossification of the graft with its subsequent
successful transplantation to the donor [28]. In ad-
dition to inducing bone formation, it is believed that
ADSC also accelerate bone healing by being directly
introduced into the area where the bone defect is pre-
sent [13].

SVF together with recombinant human BMP-2
demonstrated the osteogenic potential to induce SVF
cell differentiation into osteogenic cell lines with the
formation of new bone tissue. In addition, studies
were performed in order to compare the degree of
correction of osteochondral defect that was simu-
lated in the knees of goats, using SVF, seeded on
collagen skeletons, which was isolated immediately
before use, or ADSC, which were pre-cultured in
vitro. According to studies, the degree of bone re-
generation in bones, seeded with SVF cells or ADSC
cultured in vitro, was quite similar. In both cases,
no side effects were observed. Under these condi-
tions, both groups of carcasses, seeded with SVF or
ADSC, showed higher degree of regeneration com-
pared to control carcasses that were not previously
seeded with stem cells [29].
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These studies have shown that ADSC and
SVF can have the potential to be transplanted into
damaged bone to facilitate its repair and regenera-
tion. This has increased the interest of researchers in
the ability of SVF to differentiate in the osteogenic
direction and its use in orthopedic procedures. To
date, several clinical trials have been conducted to
investigate the therapeutic use of SVF and ADSC in
human bone repair.

Heart disease. Many studies have attempted
to use ADSC and bone marrow stem cells to treat
various heart conditions. The therapeutic value of
ADSC transplantation for treatment of myocardial
infarction is limited. Provided that only ADSC
are implanted directly into the heart muscle, poor
long-term cell engraftment and survival is reported.
Given the heterogeneity of SVF, in which there are
different cell populations, its use may be more effec-
tive than the treatment with ADSC alone. A study
was conducted, in which rats with induced acute
myocardial infarction were injected intravenously
with SVF or ADSC, which were cultured in vitro.
A significant reduction in the size of the infarct area
was observed in both groups treated. No side effects
were observed in rats injected with SVF, whereas in
rats, injected with ADSC, dyspnoea (dyspnea) was
observed in three cases, and one animal died during
the injection [13, 30]. These results imply that SVF
that was isolated immediately before treatment may
have the same regenerative potential as previously
cultured in vitro ADSC, possibly with fewer side ef-
fects.

An example of the clinical use of SVF for the
treatment of heart disease is the case of intramyocar-
dial and intravenousl SVF injections in a 73-year-old
man with refractory angina. SVF cells have proven
to be effective in repairing damaged myocardium,

and cardiac function has been partially restored, as
evidenced by the ejection fraction, which improved
from 20% to 35% in just 7 days [31]. The ability of
SVF to repair damaged heart tissue demonstrates the
potential for its use in cardiology.

Advantages of stromal-vascular
fraction over other sources of cellular
material for regenerative medicine

The results of studies using human bone mar-
row cell transplantation in patients with ischemia
imply that introduction of 107 to 10° endothelial pro-
genitor cells from peripheral or umbilical cord blood
is required in order to stimulate angiogenesis in
humans, depending on the degree of purity of stem
cells and their delivery. The need for a large amount
of patient’s blood required to achieve a proangioge-
nic effect is the result of the fact that in the peripheral
blood there is a small number of endothelial progeni-
tor cells., It is difficult to obtain a given number of
cells under clinical conditions. A study was conduc-
ted to compare the release of endothelial progenitor
cells from bone marrow and adipose tissue. It has
shown that a higher number of endothelial progenitor
cells can be obtained from adipose tissue than from
peripheral blood [32].

In addition, a comparison of bone marrow
stem cells and the ones from adipose tissue obtained
from the same donor showed that fewer cells were
required to achieve transfusion for 1 week in case of
ADSC culture than in case of bone marrow cell cul-
ture [33]. This indicates a greater proliferative poten-
tial of ADSC. From this we can conclude that higher
proliferative activity of stem cells, derived from adi-
pose tissue, generates a clinically effective dose of
cells faster, than in case of using bone marrow cells
with the same functional properties. Studies have

Table 3. Comparative characteristics of SVF and ADSC, cultured in vitro [3]

Criterion SVF ADSC
Cell population Heterogeneous Homogeneous
Cell types ADSC, EPC etc. Only ADSC
Application Autologous Autologous, allogeneic
Immune rejection reaction Not expected Immunological monitoring is required

Properties

Angiogenic, immunomodulatory
activity, ability to differentiate

Immunomodulatory activity,
ability to differentiate

Duration of exposure
to the material ex vivo

hour

Weeks
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also shown that stem cells, isolated from SVF, have
more pronounced immunomodulatory effect (inhibit
immunoglobulin production and inhibit B-lympho-
cyte function) than bone marrow stem cells [34].

Comparison of SVF adipose tissue and ADSC,
cultured in vitro, are given in Table 3.

SVF has certain advantages over ADSC cul-
tured in vitro. First, although they are similar in
functional properties, such as immunomodulatory
and anti-inflammatory activity and stimulation of
angiogenesis, the heterogeneous composition of
SVF may be the reason that comparative studies in
animals with SVF show better therapeutic results.
Secondly, unlike ADSC, SVF is much easier to ob-
tain without the need for cell separation and culture,
which is the reason that such therapeutic product can
be obtained instantly and at the same time it will
have minimal contact with reagents, which makes it
relatively safer for use in clinical practice. However,
it should be noted that while ADSC is used for both
autologous and allogeneic treatment, SVF, is suitable
only for autologous treatment due to the presence of
different cell types, that cause immunological rejec-
tion, in its composition [3, 35, 36].

Conclusions. Stromal vascular fraction (SVF)
of adipose tissue is a heterogeneous population of
cells that consists of ADSC, endothelial progenitor
cells, pericytes, smooth muscle cells, monocytes,
erythrocytes and fibroblasts.

The most common method of SVF isolation is
cleavage of fatty part of lipoaspirate by collagenase,
which can be performed manually or automatical-
ly. There are also alternative methods of obtaining
SVF, the majority of which are based on mechanical
mixing of lipoaspirate.

Presently studies are being conducted on the
use of SVF for treatment of patients with soft tissue
defects, skeletal bones damagechronic trophic and
radiation ulcers, burns, Crohn's disease, multiple
sclerosis, myocardial infarction, etc.

Relative simplicity, low injury rate of the proce-
dure for obtaining adipose tissue and the possibility
of isolating a significant number of stem cells allow
us to consider SVF as a promising object for autolo-
gous transplantation.
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MEIHIIMHYU, OCKiJIbKA BOHA MOXE OyTH OTpUMa-
Ha B 3HAYHIM KIABKOCTI HIISIXOM KOCMETHYHOL
minmocakiii, nimoacmipaiiii abo OUIAXOM eKcHu3ii
JKUPOBHX BiJIKJIa/IeHb. J{0 CKita 1y >KUpOBOi TKAHIMHU
BXOJATH aJUIIONUTH, a TAKOXK KJITHUHH, 110 € CKJIa-
JIOBUMH TE€TEPOreHHOI CTPOMAaIbHO-BACKYISPHOI
(paxmii (stromal-vascular fraction, SVF), 3 skoi
MOYKHA BUJIINUTH pi3Hi momynsmii kiituH. Cepen
HUX HAWBaKJIMBIIIOW ISl PETeHEPATHBHOI Meu-
[IUHU € TIOMYJISIIisl CTOBOYPOBUX KJIITHH aUITO3HOL
tkaHuHU (adipose-derived stem cells, ADSC). SVF
MOYKHA BIJTHOCHO JIE'KO OTPUMATH i3 JKHPOBOI TKa-
HUHU (I TKaHWHA € aJBTEPHATHBOIO KiCTKOBOMY
MO3KY SIK JKEpEJNO CTOBOYPOBHX KIIITHH) 1 BHUKO-
pUCTaTH JUIs JIIKyBaHHS PI3HUX MMAaTOJIOTii. Pe3yib-
TaTH JIOCHIPKEeHb Iokaszaid, 1o SVF He Tiabku
Mae cxoxkuii 10 ADSC TtepaneBTHYHHI edexT,
aje B JISSKUX BUNQJKAX € HaBiTh €(EKTHUBHIIIUM.
B ormsiai po3riistHyTO OCHOBHI METOIM Ofiep KaH-
Hs Ta KITHHHUN ckiax SVF, moTeHmian 3actocy-
BaHHS B KJIIHIYHIA MEIWIMHI, OCHOBHI IepeBaru
niepe]] IHIMMH JKEpelaMy KIITHHHOTO MaTepiainy
JUIsS. pereHepaTUBHOI MEIWIIMHU, 30KpeMa, Mepen
ADSC, 1110 KyJbTHBYIOTBCS iN Vitro.

KnouoBi cJ10Ba: CTpOMaIbHO-BACKYJISIP-
Ha (pakuisi, cTOBOYpOBi KJIITHHH, KUPOBA TKAHU-
Ha, aJINTIONTH, pereHepaTHBHA MEIUIIMHA.
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