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Abstract

Background: Differentiation, self-renewal, immunomodulation, andiaggnesis are
all capabilities of stem cells that can help improve &@sstmucture (Bacakova et al, 2018). In
adipose tissue, there is a stromal vascular frac8M¥F) that contains a variety of cell types
that can transdifferentiate between endothelial and adipogefiilineages. (Schreml et al.,
2009). The procedure used to harvest adipose tissue, suclagtipn or excision, has an
impact on the quality of SVF and ADSC recovered from itzBlay et al., 2015).iterature
review: The two most common locations for stem cell harvestane marrow and fat tissue.
Taking stem cells can be done in a variety of ways, akpgron the source of the cells.
Isolating stem cells from preimplantation embrigisow embryonic stem cell retrievialdone.
Liposuction is the removal of subcutaneous tissue withhiflp of a suction pump and an
aspiration cannula introduced through a skin incision.ti@uassisted lipectomy, suction
lipoplasty, and liposculpture are other synonyms for liposactirhe advantagef liposuction
over resection for obtaining stem cadighatit is less intrusive andanpreserve neurovascular
structures. In addition, liposuction preserves fluid hedgaand reduces patient discomfort. A
high-speed cannula usedn liposuctionto disrupt adipocytes. This procedure has the potential
to cause cellular harm. Adipocyte viability and transptamvival will be improved by using
less stressful adipose tissue extraction proceduraso(@cci et al., 2017). Under general
anaesthesia, the resected tissue was removed wholeleinto separate ADSC, fibrous tissue
and visible blood vessels were removed from the refdiemipose tissue. Resectafradipose
tissue produced more SVF and ADSC cells than liposuction, dingoto lyyanki et al and
Faustini et al. This differs from the findings of a prgudy by Schreml et aConclusion:
Liposuction and resection both have advantages and downslten it comes to extracting
stem cells from fat tissue. There wasdiscernible difference the removabf stem cells from

adipose tissue by liposuction versus excision.
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CHAPTER 1
INTRODUCTION

Differentiation, self-renewal, inmunomodulation, andiaggnesis are all capabilities
of stem cells that can help improve tissue structuréissues, stem cells can develop into a
variety of cell types. Anti-apoptotic, anti-inflammatory, gm-vascular properties are also
found in stem cells. In vivo treatment of PFD with steefis has been established in recent
investigations (Cheng et al., 2020). Embryonic tissue, fedsligi particular places in adult
organisms (fat tissue, bone marrow, skeletal muscle,@kiolpod), and differentiated somatic
cells after genetic reprogramming (iPSC) are the mostnmmsourcesof stem cells
(Bacakova et al, 2018).

Because the retrieval method results in the demideecdinbryo, embryonic stem cell
harvesting has prompted ethical debate. Adult stem a&lpramarily extracted from bone
marrow and adipose tissue. 2015 (Dittrich, Beckmann, and W(iiffled) extraction of stem
cells from bone marrove a difficult process. Under general anesthesia, 0.5¢&rS bf blood
are drawn from the iliac cresh order to extract stem cells from the bone marrow.
Complications might include pain, bleeding at the puncturesiteomyelitis, and soft tissue
infection (Karaet al, 2016).

In adipose tissue, there is a stromal vascular &adtsVF) that contains a variety of
cell types that can transdifferentiate between endathaid adipogenic cell lineages. In
adipose tissue, there is a population of multipotent adipissue-derived adult stem cells
(ADSC) that have the ability to differentiate into varioedl ineages derived from the germ
layer of mesoderm such as adipocytes, chondrocytespstedblasts, hepatocytes, muscle
cells, and endothelial cells. ADSC cells can differentiatte non-mesoderm lineages, such as
neuron-like cells. These characteristics cause ADSC tonbeob the most desirable cell

populations for tissue engineering purposes (Schreml et al.,.2009)

The procedure used to harvest adipose tissue, such as lippsoicgxcision, has an
impactonthe qualityof SVF and ADSC recovered from it. Compatedesection treatments,
liposuctionis less intrusivegcanpreserve neurovascular systems, keep fluid balandeeduce
patient suffering. Outpatient liposuction can be done. Beué¢ engineering, the amount of
ADSC cells recovered from liposuction aspiragesufficient. Liposuction has been used since

the 1970s and is a relatively simple surgery with few riBleszelayet al., 2015).
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The cell viabilityof ADSCs obtained by liposuctiamr excision was not founie differ
in the current research. Although the rate of celleddhtiation is higher than that acquired
through resection, the quantity of ADSCs is higher tha tiotained through liposuction
treatments (Schreml et al., 2009). Resection of adipesge to extract stem cells is a more
intrusive and unpleasant procedure for the patient (Faestali, 2010; lyyanki et al., 2015).
Except for upregulation of the aging initiator SERPINB2nfradipose tissue removed by
resection, Barzelay et al. found no difference in tiagprofile of active genes among stem
cells from liposuction and resection in a study that e the aging ratio of ADSC by
assessing -galactosidase activity (Barzelal., 2015). lyyanket al. and Faustiret al. found
that excision of adipose tissue produced more SVF and ADIBCtn liposuction (Faustini
etal., 2010; lyyanki et al., 2015).

CHAPTER 2
LITERATURE REVIEW
2.1 Definition And Sour ce Of Stem Cdlls

Stem cells are self-renewing cells that have the abilityfferentiate into several types
of cells. In both embryonic and adult cells, stem cailés found. Stem cells are divided into
totipotent, pluripotent, multipotent, oligopotent, and unipotésinscells depending on their
ability to differentiate. Totipotent stem cells have the abititdivide and differentiate into any
typeof cellin the body. These cells have the greatest differemiaapability andangenerate
both embryonic and extraembryonic structures. A zygote;twisi generated when a sperm
and an ovum fertilize each other, is an example ofipat@nt cell. The placenta is formed by
these cells dividing into three germ layers. The blasttc inner cell mass develops
pluripotency at 4 days. Pluripotent stem cells come frotipdtent cells (Zakrzewski et al.,
2019) .PSCs can generate cells in the germ layer but net-@xtoryonic tissues like the
placenta. Pluripotent stem cells, saslembryonic stem cells (ESC), ameexample. The inner
cell massof a preimplantation embryess usedto make embryonic stem cells. Induced
pluripotent stem cells (iPSCs), which come from the eoibrgpiblast layer, are another type
of pluripotent cell. Pluripotendsg a spectrum that ranges from fully pluripotent cells lils€S
and IPSC#go less potent cells like fibroblasts (multi-, oligo-, andamtent cells). The teratoma
development assayone method for determining the spectrum and actfipluripotent cells
(Zakrzewski et al., 2019).
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Multipotent stem cells have a smaller differentiatipectrum than pluripotent stem
cells, but they can specialite generate particular cell lineages. Hematopoietic stdis, ¢or
example, can differentiate into a variedty blood cell types. Hematopoietic stem cells
differentiate into oligopotent cells, which can only diffietiate cells from the same lineage.
Some multipotent cells, on the other hand, have beenteepm convert to other cell types.
Oligopotent stem cells have the abilibydevelop into a varietgf cell types. The myeloid stem
cell is anexampleof this typeof stem cell, whicltandivide into white blood cells but not red
blood cells. Unipotent stem cells have the smallest diffexgon potential yet can divide
indefinitely. These cells are a good candidate for regevertherapy becausd their capacity
to divide into unipotent cells. A dermatocyte is an exaroplke unipotent cell because it can
only create one type of cell (Zakrzewski et al., 2019).
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Gambar 2.1. Perubahan potensi sel punca selama perkembangan manusia (Zakrzewski et al., 2019)

Embryonic tissue, fetal tissue (fetus, placenta, amniaiit, fand umbilical cord), adult
tissue (fat, bone marrow, skeletal muscle, skin, ord)loand somatic cells are the most
common sources of stem cells. After genetic reprogrammingy, became distinct (iPSC).
(Bacakova et al., 2018).

2.2 Extraction Of Stem Cdlls

Almost all types of tissues contain mature mesenchyneah stells. The two most
common locations for stem cell harvest are boneanaand fat tissue. Taking stem cells can
be done in a variety of ways, depending on the sourcesdfélts. Isolating stem cells from

preimplantation embryos is how embryonic stem celleedl is done.
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2.3 Fat Tissue-Derived Stem Cdlls

Endothelial cells, blood cells, fibroblasts, pericytes, gipcytes, macrophages, and
various types of immune cells are all found in adipos®ué, in addition to adipocytes. The
stromal vascular fraction refers to these non-adifgsc{SVF). Multipotent adipose-derived
stem cells are a type of mesenchymal stem cell fouS& (ADSC). ADSC was discovered
for the first timein 2001. These cells resemble mesenchymal stemicalfgpearance (MSCs).
The immunomodulating, anti-inflammatory, and angiogenic pt@seof SVF and ADSC
isolated from SVF are identical. SVF has two distincteatizges over ADSC. SVF, for starters,
has diverse cell components, which means it can dediyserior therapeutic effects in animal
experiments. Second, S\@&more accessible than ADSC. SVF was obtained witheund¢ed
for cell separation and culturaswas the case with ADSC. Because SVF has little coni#itt
chemicals, it is safer and meets fewer regulatory reménts. SVF can only be utilized for
autologous therapy because the presence of multipléypels can trigger immunological
rejection. While ADSC can be utilized for both allogeneid @utologous therapy, it is most
commonly employed for allogeneic therapy (Bora and Mdmmn2017). Surface antigens
(cluster of differentiation/CD) can be used to identify telscin SVF (Bora and Majumdar,
2017).

2.4 Fat Tissue Stem Cell Removal
2.4.1 Liposuction extraction

Liposuction is the removal of subcutaneous tissue wéh#ip of a suction pump and
an aspiration cannula introduced through a skin incisaction-assisted lipectomy, suction
lipoplasty, and liposculpture are other synonyms for liposuciitis treatment is usually
performed for cosmetic reasoms.1893, Neuber performed the first autologous fat tramsfer
cover depressed scars. Fisher then launched liposuatia874. Coleman devised a new
approach in 1987 that lowers fatty tissue disintegration duh@gstictioning procedure. Dry
liposuction is a type of liposuction that was first perfodr@der general anesthesia without
the use of any fluids. Next, apply a small amount of liqaithe fat, sometimes known as the
wet technique. This approach causes the patient to lose iimwyd, necessitating blood
transfusions. Dr. Jeffrey A. Klein invented the tumesceahrique in 1985, which allows
liposuction to be performed under local anesthetic withimam bleeding. This treatment is

the gold standard for liposuction procedures all arounavtivte (Fransesco et al., 2019).
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Fat filler was originally only used for lipofilling. However, ADSCs have been
discovered in adipose tissue, which allow for the regewoerati injured tissue via paracrine,
immunomodulatory, chemotactic, and differentiation astioAs a result, fat transplantation
has progressed over the last two decades. Fat extrawimsless stressful improves adipocyte
viability and graft durability. Vacuum aspiratioor syringe aspiration withor without
tumescent fluid are the most common procedures for remoadipose tissue. The cells
obtained using a syringe and those taken with pump-assigtedidtion had no changes in
viability, activity, or adipogenic response (PAL). The tumescent approach meduc
hydrodissection and enlargement of the target fat lajlexying for easier aspiration and a
reductionin discomfort and ecchymosis. Meanwhile, the nefemhalgesicss increased du®

the dry approach (Fransesco et al., 2019).
2.4.1.1 Liposuction procedurefor obtaining stem cells

Subcutaneous infiltration with significant amouatklein's solutionis the first stepn
the liposuction procedure. Low leveltlignocaine and epinephrine are presetthis solution.
Fat aspirations also performed with the usé a pump and a small cannula, sometimes known
asa micro cannula. Making a small puncture incigmmtroduce the needis the first stepn
infiltration. Cannulas of various lengths are used to iafétrthe fluid into the subcutaneous
adipose tissue to the desired depth. After that, the suctionula is placed into a thick layer
of fat. The vacuuns turned on, and the cannusansertedn a radial pattern (Fransesetal.,
2019).

The non-dominant hand monitors the location anchtait@énof the liposuction cannula
as it is placed into the incision area. To reduce thgetaof perforation, a blunt tip cannula is
employed, and the diameter of the cannula is reduceddiace contour irregularities. The
diameter of the cannula and suction tube is proporti@natpiration, while the length of the
cannula and suction tube is inversely proportional. The ivegatessure required for manual
liposuction is created by withdrawing the syringe. PALwWgpopassisted liposuction) is a
liposuction technique that employs a machine to provide a Ganeciprocating motion. The
usage of PAL decreases the energy consumed by the operatspesus up the suctioning

operation (Fransesco et al, 2019).

Sedimentation, filtration, washing, and centrifugation atesteps in the process of
removing fat tissue. Lipoaspirates contain not only adjifes, but also collagen fibers, blood,

and detritus, necessitating fat processing. These sobstdrave the potentiéd produce
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inflammation in the recipient. Blood must be removedriradipose tissue because it causes
the transplanted adipose tissaelegrade faster. When compatedecantation, centrifugation
increased the quantity of ADSCs but decreased cell viahilégnak aspirasi pada syringe
diputar dengan kecepatan 3000 rpm untuk mengisolasi lemak asé3ammenit. After
sentrifugasi, akan terbentuk 3 lapisan, yaitu lapisan pertaang mengandung lipid, lapisan
dua yang mengandung jaringan lemak, dan lapisan ketiga yang mdengadarah, cairan
jaringan, dan lokal anestetik yang keluarkan dari dasar syfigenally, the second lapisan
is used for jaringan lemak transplantation. The best gesan method will increase the
number of viable sel and decrease the transplantatier{fFransescet al., 2019).

2.4.1.2 Benefits of obtaining stem cells by liposuction

The advantage of liposuction over resection for obtainiagnsells is that it is less
intrusive and can preserve neurovascular structuresdditian, liposuction preserves fluid
balance and reduces patient discomfort. The ADSC cadleittam liposuction aspirate is
sufficient for tissue engineering purposes. With an esgchADSC frequency of 1-5 percent,
or roughly 4,000-20,000 cells/mL, the amount of SVF collectedhftiposuction aspirates
approaches 400,000 SVF cells/mL. Liposuction produced more ADB&s resection,

accordingto Schremiet al, however the difference was not significant (Sethet al., 2009).

There wereno significant differencesn adhesion, growth rategr differentiation
potential between ADSC and MSC from bone marrow when theg wempared. CD13,
CD29, CD44, CD71, CD90, CD105/SH2, SH3, and STRO-1 were all priedeutth stem cell
groups. ADSCs have been discoveredbe multipotent stem cells with the abilitio
differentiate into adipogenic, chondrogenic, osteogenic, andogenic tissues. (2009)
(Schreml et al.) By measuring -galactosidase activityz&lay et al were able to compare the
aging ratio of ADSC. Except for the overexpression efdlying initiator SERPINB2 from
adipose tissue removed by resection, no significanati@ns in the aging profile of active
genes were detected between the two groups. Howeverwhasneo significant variation in -
galactosidase activity, division rate, or ADSC differamtia capacity as a result of this

discrepancy. (Barzelay et al, 2015).
2.4.1.3 Disadvantages of stem cell extraction by liposuction

A high-speed cannula is used in liposuction to disrupt adipocites procedure has
the potentialto cause cellular harmin the current investigations, however, théseno

differencein cell survival between ADSCs obtained via liposuction and tldained by
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resection. Accordingo Schremiet al, ADSCs acquired via liposuction have a lesser degree

differentiation than those produced through resection.

In the liposuction procedure, ADSCs were able to differentisti® two or maoe
lineages 33.33 percent of the time, but in the resectionaugethey were able to differentiate
into two or more lineages 79.17 percent of the time. On ligmsuand resection procedures,
the ratesof differentiation of adipogeny, osteogenesis, combined adipogenesis and
osteogenesis, and combination chondrogenesis and ostesgeersi53.33 percent vs 79.17
percent, 26.67 percent vs 58.33 percent, and 12.50 percent vs 1383, pespectively.
Differences in the osteoblast induction media employed could accdantthe poor
differentiation into osteocytes (Schreml et al., 2009).

2.4.2 Fat tissue excision isused to remove the excess fat

Adipocyte viability and transplant survival will be improved bging less stressful
adipose tissue extraction procedures. Excision vergiraasn has been showta be superior
in several experimental and clinical investigations. The slaageviability of the excised
adipose tissue cdre preserved with resection while the adipocytes are anohéd. Adipocyte
function was found to be significantly decreased in amgsrrom traditional liposuction in
another investigation. Up to 90% of adipocytes can be daimagédiigh vacuum pressure.
Excision and liposuction with a large cannula can assaghtain the tissue's original structure
and limit the risk of cellular rupture. The diameter of tevice used to harvest fat has an

inverse association with the amount of cellular dam&gadnacci et al., 2017).
2.4.2.1 Fat tissue excision procedure for extracting stem cells

Under general anaesthesia, the resected tissue waga@mholeln orderto separate
ADSC, fibrous tissue and visible blood vessels were rechérom the retrieved adipose tissue.
The tissue was then sliced into smaller sass resuliof this (diameter 1-4 mm). Collagenase
NB 6 GMP was used for enzymatic digestion and occasionahgnwith a plasma-thawing
apparatus for 30-60 minutes at 370C. After incubation, 300 ngho$phate buffered saline
(PBS) was added to the tissiwenvash away any leftover collagenase (Schretral., 2009).

After that, a blood set was used to transmit the sedimeatn@twork storage bin was
centrifuged at 400g for 10 minutes. After the centrifugatiorcgulare, the supernatant was
discarded. Then 10 mL of 0.9 percent sodium chloride and 3fmitrate phosphate dextrose
(CPD) solution were given. A syringe was usedxtract the cell pellets (Schreatlal., 2009).
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2.4.2.2 Benefits and drawbacks of obtaining stem cells by resection

Resection of adipose tissue produced more SVF and ADSCilatidiposuction, according
to lyyanki etal and Faustini et al. This differs from the findingsagdrior study by Schreml et
al. Fat tissue collected using different procedures exlibiiarying densities, according to
lyyanki et al. Liposuction aspirates are less visctas tresection aspirates. The resection
method has the disadvantagfdeing a more invasive and unpleasant procedure fqatient
(Faustini et al., 2010; lyyanki et al., 2015).

CHAPTER 3
CONCLUSIONSAND RECOMMENDATIONS
3.1 Conclusion

Liposuction and resection both have advantages and downsiden it comes to
extracting stem cells from fat tissue. There wadiscernible difference the removabf stem

cells from adipose tissue by liposuction versus excision.
3.2 Recommendations

It is suggested that more research on the extractigteai cells from fat tissue be

carried out.
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