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Fat tissue and autologous fat transfer
Adipose tissue is basically derived from lipoblasts or the so 

called preadipocytes; immature precursor cells that differentiate into 
mature adipocytes [1]. Adipose tissue in general play an important 
role in energy storing, temperature regulation, endocrine functions 
moderation, and considered to be a powerful autologous filler and 
recently as a stem cell source. Fat grafting or autologous fat transfer 
is a method whereby fat is removed from one area of the body and 
reinserted into the desired recipient location. Autologous fat grafting 
is commonly used as a filler material to correct soft tissue defects of 
various sizes. Its applications range from reconstructive treatments as 
well as for cosmetic enhancements, such as breast augmentation, hand 
and face rejuvenation.

Although soft tissue augmentation by fat grafting with adipose tissue 
derived from liposuction procedures has shown promising results with 
less invasive techniques, variation in long-term outcome in terms of 
loss of transplanted volume has been reported [2,3]. One reason for the 
decrease in volume is insufficient blood supply after transplantation. 
Therefore, neovascularization process is crucial to the survival rate 
of adipocytes, which are subjected to apoptosis and necrosis if not 
supported by a network of capillary vessels [4]. Studies have shown that 
hypoxia and the poor nutritional supply to the transplanted fat tissue 
play an important role in this point [5].

Thus, deep investigations have been performed, concentrating on 
the biological and physiological aspect of fat tissue which has driven the 
line from being just an autologous material for filling to a multipotent 
stem cell source for multiple regenerative purposes.

Fat tissue as a stem cell source

Adipose tissue contains a large number of multipotent cells, which 
is an essential prerequisite for stem-cell-based therapies. It has been 
described that stem and progenitor cells in the uncultured stromal 
vascular fraction (SVF) from adipose tissue usually amount to up to 
3% of the whole cells, and this is 2,500-fold more than the frequency 
of stem cells in bone marrow [6]. Furthermore, Pallua et al. [7] in 
2009 have found significant quantities of basic fibroblast growth factor 
(bFGF), insulin-like growth factor (IGF), vascular endothelial growth 
factor (VEGF), and platelet-derived growth factor (PDGF) in freshly 
harvested lipoaspirate after centrifugation and incubation [7]. 

The term ‘Stromal Vascular Fraction’ (SVF) is commonly used in 
the literature and refers to the cellular pellet without fat cells (mature 
adipocytes). It can be obtained, under tight condition, through isolation 
process containing of multiple cells such as pre-adipocytes, endothelial 
cells, smooth muscle cells, pericytes, and fibroblasts [8]. Thus, SVF 
provide main access to obtain stem cells with an easy approach of 
isolation without invasive procedures.

Adipose Tissue-Derived Stem/Stromal Cells (ASCs)

In fact, autologous fat grafting has been well established, but 
less is known about therapy with adipose derived stem/stromal 
cells (ASCs) or multipotent stromal-derived cells. ASCs are self re-
new cells of mesenchymal origin. They can differentiate not only to 
adipogenic lineage but also to osteogenic, chondrogenic, myogenic 
and neurogenic lineage in vitro [9]. They can be obtained easily 
from the liposuction procedure and then tighter conditions take 
place for the isolation process. An attractive advantage of these adult 
stem cells is that lipoaspirate provides an easily obtainable source 
of ASCs. 

Gimble [10] suggested that regenerative stem cells should be found 
in abundant quantity, harvested with minimally invasive procedure, can 
differentiate to multiple cell lineage, can be transplanted to autologous 
or allogenic host and can be manufactured with high practice guidelines 
[10]. These requirements could be seen in the adipose tissue as stem cell 
source [9]. 
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Abstract
Autologous fat grafting is commonly used as a filler material to correct soft tissue defects of various sizes. Its applications range 

from reconstructive treatment as well as for cosmetic enhancements, such as breast augmentation, hand and face rejuvenation. 
Recently, deep investigations were just concentrating on the biological and physiological aspect of fat tissue which has driven the 
line from being just an autologous material for filling to a multipotent stem cell source for multiple regenerative purposes. After their 
isolation from harvested fat, adipose derived stem/stromal cells (ASCs) or multipotent stromal-derived cells obtained from Stromal 
Vascular Fraction (SVF), can give wide possibilities in regenerative medicine approach. They can differentiate not only to adipogenic 
lineage but also to osteogenic, chondrogenic, myogenic and neurogenic lineage in vitro. An attractive advantage of these adult stem 
cells is that fat graft provides an easily obtainable source of ASCs. Furthermore, harvested fat graft contains significant quantities of 
growth factors leading to an interesting interaction that can result in better healing and angeogenesis process. Apart from all proven 
basic scientific evidence, we are at the beginning of a new era of stem cell therapy. Nevertheless, their viability after isolation should 
be deeply identified as many gaps exist in terms of isolation process with specific markers, proliferation and differentiation protocols, 
delivery systems, culturing process and therapeutic applications of stromal vascular fraction based cells or ASCs. Further in vitro and 
in vivo investigation should enhance our knowledge toward ASCs and their interactions with other cells, autologous materials, growth 
factors, cytokines, and tissue engineered products especially during tissue repair and regeneration.
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Tissue Engineering Approach, Right Now Limitations 
and Future Possible Applications of ASCs

Nowadays, state of the art has been clearly taken to the possible 
clinical use of the ASCs after their isolation. Such approach is nowadays 
affected by several factors including the cost effectiveness and the legal 
framework. ASCs have shown a major role in promoting wound healing. 
ASCs secret almost all growth factors that take part in normal wound 
healing condition including basic fibroblast growth factor (bFGF), 
insulin-like growth factor (IGF), vascular endothelial growth factor 
(VEGF), and platelet-derived growth factor (PDGF) [7]. Furthermore, 
It has been reported that ASCs promote vessel density, granulation 
process and collagen thickness [11]. Adipose tissue is abundant source 
of multipotent stem cells that can be used for different linage approach 
and specifically for adipose tissue reconstruction together with tissue 
engineered scaffolds such as collagen based scaffolds which was seen as 
a good carrier for adipose tissue engineering. 

Apart from all the proven basic scientific evidence, we are at the 
beginning of a new era of stem cell therapy. ASCs can be one of the 
most powerful adult stem cells and may take an important position 
in the field of tissue repair and regeneration for many systems. 
Nevertheless, their viability after isolation should be deeply identified 
as many gaps exist in terms of isolation process with specific markers, 
proliferation and differentiation protocols, delivery systems, culturing 
process and their therapeutic applications [12]. Further in-vitro and 
in-vivo investigation should enhance our knowledge toward ASCs and 
their interactions with other cells, autologous materials, growth factors, 
cytokines, and tissue engineered products especially during tissue 
repair and regeneration.
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