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Abstract 

 

In this study, our aim was to simple technique for isolation of mesenchymal stem cells from adipose tissue. For this 

purpose, mesenchymal stem cells were isolated from rat adipose tissue by using the primary explants culture 

technique. When the cells became confluent, they were passage four times by using the standard trypsinization 

method with trypsin/EDTA solution. Cells at second passage were characterized by using immune of fluorescence 

staining against CD 73 and CD90, CD 105 markers. The results showed that these cultured cells were positive for 

CD73 and CD90,CD 105. The results of flow cytometry analysis showed that these cells were mesenchymal stem 

cells. Half of the cells were cry preserved at all passages for future applications. It is thought that these 

mesenchymal stem cells can be used in therapy of different  diseases as an alternative technique in the  near future. 

 

Keywords: Adipose tissue, Mesenchymal stem cells, Liposuction, Solid fat, Growth potential, Surface 
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1.1 Introduction 

A large number of cell-based clinical studies, licensed 

by several national and foreign regulatory authorities, 

are underway at this level and several are recorded at 

clinicaltrials.gov. Both public corporations and 

private alliances for product releases and facilities are 

merged into the rapidly expanding cell therapy 

market. These focus primarily on the amount of 

acquisitions in these industries, and development may 

slow marginally over the next five years to 2018, but 

it will still outperform the remainder of mostly 

rotating pharmaceutical, biotechnology and medical 

device manufacturing firms in the economy. Much in 

the cell therapy industry are now trying to develop 

innovative blockbuster therapies and the product has 

already been introduced on the market by several cell 

therapy companies (Table1.1) to create a path to 

business advantage in the cell therapy area. Such 

translational research into cell therapy drugs provides 

clarification on criteria, checks procedures and 

streamlines the commercial criteria for product 

acceptance. The result of the products of cell therapy 

provides one with important considerations in 

assessing the procedure and enhances the effective 

regulatory approval mechanism for clinical trials. 
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As a possible source of cells for cell-based therapeutic 

applications, mesenchymal stromal cells (MSCs) have 

created a great deal of enthusiasm and interest, largely 

due to their intrinsic ability to self-renew and 

distinguish into different functional cell lines. They 

are flexible adherent, expandable, multipotent, non-

hematopoietic, and clonogenic cells derived from 

mesodermal lineag While a series of cell surface and 

cytoplasmic markers are known to be expressed by 

MSCs, no single MSC specific antigen has been 

identified. The International Society for Cellular 

Therapy (ISCT) has suggested minimum requirements 

for the concept of MSCs to begin resolving this issue: 

cells must be positive for CD105, CD73, CD90 and 

negative for CD45, CD34, CD14 or CD11b, CD79a 

or CD19 and HLA-DR and must be classified in vitro 

into osteoblasts, adipocytes and chondroblasts. 

The absence of class 2 HLA antigens and co-

stimulating molecules on MSCs allows them 

inherently non-immunogenic. In addition, when 

transplanted intravenously, MSCs are able to move 

and return home to sites of inflammation after tissue 

injury[9, 10]. MSCs are known to secrete active 

ingredients at the injury site[11, 12] and to induce 

anti-apoptosis, immunomodulation, angiogenesis, 

anti-scarring, and chemo-attraction. These bioactive 

factors suppress the function of T cells , B cells, 

natural killer cells, monocytes and macrophages, as 

well as inhibit T cell and B cell proliferation. 

 This immunosuppression is caused by direct 

interaction between antigen-presenting cells (APCs) 

and MSCs, leading to aberration in the maturation of 

APCs and also inducing the secretion of bioactive 

factors by MSCs[15, 16] Expanded clinical 

application of MSCs has contributed to the growth of 

large-scale output of MSCs. In this sense, the final 

cellular product should comply with the different 

regulatory requirements assigned to cell therapy 

goods, such as reliability, fairness, power, purity and 

consistency The performance of MSCs for 

proliferation depends on the medium in which the 

cells are developed and the microenvironment 

generated inside the culture method. The existing 

conventional approach for in vitro cultivation of 

MSCs is focused on supplementing the culture media 

with unspecified components such as fetal bovine 

serum ( FBS), which has several drawbacks such as 

variance from batch to batch, possibility of infection 

(virus, mycoplasma, prions), high serum costs, which 

may account for up to 80% of the medium's overall 

cost when measured for commercial pr pr A serum 

protein found in FBS, on the other side, may be 

internalized into stem cells and hence its usage carries 

the possibility of spreading diseases induced by 

unknown infectious agents and often initiates 

xenogeneic immune responses  In addition, the use of 

cells grown in medium-containing FBS has been 

shown to increase the response of T cells to 

transduced MSCs and to cause a patient-specific 

immune response to FBS. 

Autologous and allogeneic human serum has been 

used to culture MSCs as an alternative to FBS . 

However, some substitutions have been used, such as 

, umbilical cord blood  

In this review, for clinical and therapeutic purposes, 

we have optimized culture conditions using fat for 
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large-scale expansion ofADMSC. In two separate 

basal samples, DMEM-KO and DMEM-LG, we 

contrasted  10 percent FBS on morphological 

characteristics, growth kinetics, cell surface markers, 

differentiation ability and comparative 

immunosuppressive behavior of MSCs. 

1.2 ADIPOSE TISSUE- SOURCES OF MSCS 

Human pathologies support the concept that adipose 

tissuecontains multipotent progenitor cells. Children 

with a raredisease known as progressive osseous 

heteroplasia (POH)present to clinicians as a result of 

symptoms related to theformation of ectopic bone 

within their subcutaneous adiposelayer of their 

skin.[5–7] Histological analysis of these 

lesionsdemonstrates the presence of osteoblasts and 

chondrocytes inaddition to adipocytes.5 (POH) is an 

autosomal dominantinherited defect associated with 

mutations in the GNAS1gene, responsible for the 

coupling of transmembrane hormone receptors to 

adenylate cyclase. Epigenetic influencesdetermine 

how the mutation of the gene is manifested.Imprinting 

of the gene attributed to a paternal inheritance ofan 

inactive GNAS1 allele causes POH, whereas 

maternalinheritance causes 

pseudopseudohypoparathyroidism.[8 –12]Thus, an 

―inborn metabolic error‖ implies that adiposetissue– 

derived stem cells are ―tripotent,‖ with the 

capabilityof adipogenic, chondrogenic, and osteogenic 

differentiationpotential. 

 

1.3 LIPOMAS AND LIPOSARCOMAS 

Various soft tissue tumors lend further weight to the 

existenceof adipose-derived stem cells. Lipomas and 

liposarcomas arethe most common diagnoses of soft 

tissue tumors presentingin a clinical setting. Often, 

these tumors occur in subcutaneous or visceral 

adipose depots and proliferatslowly.  

Thelipid content of benign lipomas and well 

differentiatedliposarcomas is comparable to that seen 

in normal adiposetissue. This contrasts to myxoid and 

dedifferentiated liposarcomas, which contain less 

triglyceride.13 Using noninvasivenuclear magnetic 

resonance detection, these distinctions canbe used for 

diagnostic purposes. The quintessential 

nuclearhormone receptor associated with adipogenesis, 

peroxisomeproliferator-activated receptor (PPAR), 

can be found in allhistological grades of liposarcomas. 

Ligands for the PPARtranscription factor include 

natural (long-chain fatty acids,prostaglandin J2) and 

synthetic (thiazolidinedione) compounds,14 and, in 

vitro, these agents can induce liposarcomaderived 

cells to differentiate into adipocytes.15 Based onthese 

observations, physicians have used oral 

thiazolidinediones to treat patients with liposarcomas, 

therebyreducing cell proliferation and increasing 

expression ofadipocyte gene markers.16,17 Although 

it remains to bedetermined whether ligand-induced 

adipogenesis is an effective chemotherapy for patients 

with liposarcoma, the work isconsistent with the 

hypothesis that liposarcomas derive froma stem cell 

progenitor. 

 

1.4 OBESITY 

Obesity presents further evidence supporting the 

existence ofstem cells within adipose depots. 

Throughout the world, theincidence of overweight 

and obese individuals has grown atalarming rates. 

Multiple factors may contribute to this epidemic at the 

genetic, epigenetic, and behavioral levels. Invivo 

models of adipogenesis suggest that the mature 

adipocyte is a terminally differentiated cell, with 

limited capacityfor proliferation and replication.[18 –

20] Nevertheless, radioactive tracer studies have 

found that the turnover rate for cellswithin adipose 

depots ranges between 6 to 15 months inhumans and 

rodents.[19,20] Presumably, a stem cell 

populationwithin adipose tissue is responsible for 

replacing matureadipocytes through the lifetime of the 

individual. Somescientists have proposed that a 

homeostatic mechanism or―adipostat‖ maintains the 
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total adipose tissue volume at constant level.[21] With 

rapid weight loss resulting from dieting, exercise, or 

liposuction, the a dipostat operates to return the total 

adipose tissue volume of an individual back to its 

initial level.[22] For example, the removal of a fat pad 

in rats signals the generation of new adipose 

tissue.[22]This occurs not only through an increase in 

the volume of pre existing adiposities but also through 

the generation of new adipocytesfrom a progenitor or 

stem cell pool. 

 

1.5  Regenerative medicine 

Regenerative medicine is intended to investigate how 

to exploit the innate regenerative capacity of stem 

cells, which is necessary for human beings to evolve 

and thrive. Researchers are now investigating, in 

particular, the use of MSCs in preclinical and clinical 

trials to fix disease-induced harm or injury by 

improved endogenous repair programs, an effective 

new therapeutic approach for human disease 

treatment[1, 2]. The plastic adherent, scalable, 

multipotent, non-hematopoietic, and clonogenic 

cells[1, 2] are MSCs that can be separated from 

various origins. In addition , they are able to 

distinguish the ectodermal and endodermal lineages 

into separate cell types [1-3]. 

Due to their ease of isolation, therapeutic scale 

extension to generate standard cells in a limited period 

of time[4, 5] and the ability to be cryopreserved with 

the minimum loss of viability for point-of - care 

delivery[6, 7], human ADMSCs are emerging as 

excellent candidates for cell therapy. In addition, 

MSCs are immunosuppressive and secrete various 

growth factors and cytokines that are active in anti-

apoptosis, angiogenesis, and immunomodulation. 

These properties have been exploited in the clinical 

environment, where no adverse reactions to allogeneic 

or autologous host after transplantation have been 

documented to date by MSCs[8, 9]. Currently, MSC 

transplantation is deemed healthy and has been 

extensively studied for several diseases 

(clinicaltrials.org/gov) in clinical studies. 

The existing clinical use of MSCs in regenerative 

medicine is primarily evidence-based and separate 

regulatory standards on protection, effectiveness and 

purity should be fulfilled by those supplying clinical 

grade MSCs[10]. The specification of the required 

Good Manufacturing Practice ( GMP) compatible 

medium and method for the manufacture of MSCs in 

the clinical-scale grade are demanding areas for the 

marketing of the cellular therapy product. The 

existing normal in vitro culture protocol for MSCs is 

based on the supplementation of the basal media 

(DMEM or alpha-DMEM) with accessible FBS 

compatible GMP[11]. But the use of unidentified 

complex culture supplements such as FBS in large-

scale MSC expansion contributes to cell yield 

instability, unintended growth characteristics, can 

induce attachment of unwanted cells, and it is costly. 

Additional FBS induces undesirable cells to bind to 

provide a heterogeneous community and proliferate 

after the primordial culture isolation stage[12]. Until 

use of clinical-scale development, which is a 

expensive and time-consuming operation, individual 

batches of FBS are validated as a quality indicator. In 

comparison, validated FBS lots can be restricted in 

availability. In addition, FBS adds a high probability 

of potential viral transmission contamination[13], 

prion spores, nanobacteria, mycoplasma, fungi, 

endotoxins and needs continual monitoring of 

adventitious agents. It is possible to internalize serum 

proteins present in FBS into stem cells and their usage 

carries the risk of transferring unknown infectious 

agents and of triggering xenogenic immune responses 

[14 , 15]. Furthermore, bovine protein attachment to 

cells grown in medium-containing FBS has been 

shown to cause antigenic reaction influencing the 

viability, protection and efficacy of transplanted 

MSCs. In addition , quality monitoring of residual 

xenogenic compounds is needed to ensure the quality 

http://www/
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of clinical grade MSCs. In addition to these 

technological challenges, certain organisations 

indicate that the usage of FBS is inhumane, since an 

estimate of about one million fetal calves are 

slaughtered annually for harvesting around half a 

million liters of FBS. 

A humanized platform for the culture of MSCs has 

been documented to substitute bovine FBS . Long-

term culture stability, conservation of multi-

differentiation capacity, retention of high cell motility 

and heterogeneity of DNA methylation, and anti-

apoptotic action have been demonstrated by MSCs 

cultivated in autologous human serum through up-

regulation of angiopoietin like protein. However, 

heterogeneity in autologous human serum from 

patient to patient and minimal supply restricts the 

development of MSCs on a clinical scale. This 

potential issue of insufficient supply of autologous 

serum is solved by pooled allogeneic serum, but 

decreased colony production, development arrest, and 

accelerated senescence have been shown[15]. 

However, donor to donor heterogeneity results in 

variations in the degree of growth factors and 

cytokines in PTL  which influences the expansion of 

MSCs on the clinical scale. ―colony-forming-

unitfibroblast‖(CFU-F)27 derived from the bone 

marrow and distributed through thecirculation.28,29 

Castro-Malaspina etal27 originally introducedthe 

concept of a circulating bone marrow– derived 

fibroblastmore than 25 years ago, using the pioneering 

in vitro CFU-Fassay. Recent studies by Crossno et al 

have used geneticallyengineered murine models to 

track transplanted marrow-derived cells.28 They find 

that cells similar to the CFU-F canintegrate and 

differentiate into adipocytes within extramedullary 

adipose depots in response to a 

thiazolidinedionetreatment or a high-fat diet.28 The 

contribution of thesecirculating cells to the overall 

growth and development ofadipose tissue will require 

further investigation. Macroscopically, at least 5 

different types of adipose tissue 

EXIST: bone marrow, brown, mammary, mechanical, 

andwhite. Each serves a distinct biological function. 

In the bone marrow, adipose tissue serves both a 

passive and active role.It occupies space no longer 

required for hematopoiesis and serves as an energy 

reservoir and cytokine source for osteogenic and 

hematopoietic events. Brown adipose tissue 

isthermogenic, generating heat through the expression 

of aunique uncoupling protein that short circuits the 

mitochondrial pH gradient. Whereas brown adipose 

tissue is foundaround the major organs (heart, kidney, 

aorta, gonads) in thenewborn infant, it disappears as 

humans mature. Mammaryadipose tissue provides 

nutrients and energy during lactationand is regulated, 

in part, by pregnancy-associated hormones. 

Mechanical adipose depots, such as the retroorbital 

and palmar fat pads, provide support to the eye, hand, 

and other critical structures. Finally, white adipose 

tissue serves to storeenergy and provide insulation. 

There is now a greater appreciation of the role of 

white and other adipose tissues as anendocrine organ 

in its own right. Adipose secretion ofadiponectin, 

leptin, resistin, and other adipokines exertssystemic 

physiological and pathological effects.Although 

studies are limited, adipose depot specific differences 

appear to exist with respect to stem cell 

content.Whereas multipotent stem cells are abundant 

within murinewhite adipose tissue, their numbers and 

differentiation potential are reduced in brown adipose 

tissue.30 In humans,differences in stem cell recovery 

have been noted betweensubcutaneous white adipose 

tissue depots, with the greatestnumbers recovered 

from the arm as compared with the thigh,abdomen, 

and breast.30a Furthermore, it is well establishedthat 

differences exist with respect to preadipocyte and 

endothelial cell numbers between subcutaneous and 

omental whiteadipose depots in human subjects.31 It 

remains to be determined as to which human adipose 

http://www/
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tissue depot should beharvested for optimal stem cell 

recovery. 

 

1.6 MATERIALS AND METHODS 

1.6.1 MATERIALS AND REAGENTS 

 

Cell culture medium (Dulbecco’s modifed eagle 

medium, 4500 mg/l glucose, 0.584 g/l l-glutamine, 

DMEM), fetal bovine serum (FBS), 

penicillin/streptomycin (P/S), trypsin–EDTA, and 

Dulbecco’s phosphate bufered saline (DPBS) were 

purchased from Sigma-Aldrich (St. Louis, Missouri, 

USA). Collagenase Type II and trypan blue were 

purchased from Biochrom/Merck (Darmstadt, 

Germany). Dimethyl sulfoxide (DMSO) was 

purchased from Carl Roth (Karlsruhe, Germany). Te 

cell culture reaction tubes and cell culture fasks T175 

were purchased from Eppendorf AG (Hamburg, 

Germany). Sterile cell strainer (40 µm) was purchased 

from Corning Inc. (Corning, New York, USA). Te 

freezing containers used for cryopreser-vation were 

Nalgene® Mr. Frosty purchased from Sigma-Aldrich 

(St. Louis, Missouri, USA). 

 

 1.6.2 HUMAN TISSUE 

Fresh adipose tissue from patients between 30 and 

78  years old (58  ±  21.1; n =  6), who underwent 

liposuction (n = 3; 40 ± 11.1 years) or resection 

during implantation of a hip endoprosthesis (n = 3; 

76  ±  3.5  years), was used. Patients provided 

informed consent.  

(At Total potential stem cell pvt.ltd lab ,baroada 

approved byIndian council medical Research 

(ICMR),funded by Department of biotechnology 

(DBT),which Collbrated with Gujarat State 

Biotechnology Mission (GSBTM ) and signed M.O.U. 

with Goverment of gujarat.)Lab strictly follow ethical 

committe guidlines 

 All procedures were carried out in accordance with 

the declaration of Helsinki in its latest 

amendment.Adipose‑derived mesenchymal stem cell 

isolationFor the isolation of AMSCs (Fig. 1),  

The first step of the procedure difers from solid fat 

(Fig.  2a) to liposuction. Due to the relatively small 

efective surface area in the solid adipose tissue 

compared to the already processed liposuction 

material (minced during the harvesting procedure), an 

additional step of surface enlargement is necessary.  

Therefore, the solid fat was cut into small pieces (at a 

range of 1–3  mm) (Fig. 2b) by using a scalpel and 

forceps.  

Upon completion, 10–15 ml of minced fat were 

transferred into a 50  ml reaction tube (Fig.  2c). From 

the liposuction material, 25 ml fat was transferred into 

a 50  ml reaction tube. Note that, a transfer of 

connective tissue should be avoided as the possibility 

of contamination with connective tissue cells 

increases (Fig. 3).  

For all samples, it is mandatory that they are 

immediately isolated, as cell death will rapidly occur 

considering insufcient nourishment of the tissue after 

removal from the living body. 

To remove remaining blood from the tissue as it 

interferes with enzymatic digestion, DPBS was added 

up to a total volume of 50  ml (Fig.  2d).  

The fat was washed by centrifugation (430×g 10  min, 

RT, w/o brakes). Te upper fat layer (Fig. 2e) was 

transferred into a new reaction tube. 

 If the fat tissue still appeared reddish, the washing 

step was repeated. 

 Next, an equal volume of collagenase solution 

(0.5  mg/ml in DPBS; 355  U/mg) was added and the 

mixture was incubated at 37 °C in a water bath 

(Fig. 2f, g). 

In order to evenly distribute the foating fat in the 

collagenase solution, the reaction tube was inverted 

several times every 10 min.  

To determine the completion of the digestion, it is 

important that the fat-collagenase mixture is 

homogenous. 

http://www/
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 The mix should have turned into a homogeneous 

emulsion without remaining pieces of fat tissue 

(Fig.  2h, i). The period after which the digestion 

should be stopped depends on the type of tissue. The 

typical digestion time for a liposuction is 30–40  min 

as the overall time for the digestion of solid fat tissue 

needs to be extended up to 1  h. 

 Over-digestion of the material needs to be avoided in 

order to prevent harming the MSCs. To inhibit the 

enzymatic activity, warm culture medium (DMEM 

supplemented with 5% P/S and 10% FBS) was added 

up to a total volume of 50 ml and mixed carefully.  

After centrifugation (600×g, 10 min, RT, brakes 5/5) 

(Fig. 2j), the upper fat layer was discarded and the 

supernatant was removed. Te remaining cell pellet 

containing the MSCs was resuspended with 12 ml of 

culture medium.  

To get rid of remaining tissue parts, the suspension 

was fltrated through a cell strainer (40  µm) into a 

fresh reaction tube (Fig.  2k). After adding 15  ml 

warm culture medium, the cell suspension was 

transferred into a T175 culture flask.  

The cells were incubated in a humidifed environment 

at 37 °C and 5% CO2. Te dimension of the growth 

surface depends on the initial volume of fat and the 

donor variability. However, cell counting in the 

suspension is hardly possible at this stage.  

Therefore, the recommended ratio for solid adipose 

tissue is 175  cm2/10–15  ml of fat and for a 

liposuction 175 cm2/25 ml of adipose tissue. 

In order to remove non-adherent cells, the culture 

medium was changed after 1  day of cultivation. 

 Before aspirating the culture medium, the flask was 

gently shaken to stir up non-adherent cells. 

 20 ml of DPBS was added to remove all residues of 

blood and unwanted connective tissue cells. The fask 

was again gently shaken and the DPBS was aspirated.  

Warm culture medium was added to the cells 

(25 ml/175 cm2) and they were incubated for further 

culture at 37 °C and 5% CO2. A medium change was 

performed Twice a week. 
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1.7 EXPANSION 

After reaching a confuence of 80–90%, the cells were 

subcultured into new flasks. The supernatant was 

aspirated and the cells were washed with 15  ml 

DPBS in order to remove interfering proteins. 

 Then, trypsin/EDTA solution was added (2  ml/T175 

fask) and dispensed thoroughly. After 5 min at 

37 °C/5% CO2, detachment of the cells was checked 

under the microscope.  

The cells appeared round-shaped and were already 

partially detached from the surface.  

Providing mechanical force byhitting the fask with the 

palm of the hand several times completed the 

detachment process. 

 To stop the enzyme activity, 15  ml culture medium 

was added.  

The growth surface was rinsed with the medium, 

which was transferred to a 50 ml tube. The suspension 

was centrifuged at 500×g for 10 min at RT (with 

brakes) and the supernatant was aspirated.  

The cell pellet was resuspended in warm culture 

medium and seeded into new cell culture fasks. A 

recommended splitting ratio is 1:3–1:4, meaning the 

expansion of the growth surface from 1  ×  175  cm2 

to 3 × 175 cm2 or 4 × 175 cm2. 

 

1.8 FREEZING 

To use cells at a later time without wanting them to 

age and lose their stem cell properties, they must be 

frozen. For the later described methods, cells were 

frozen in passage 1. Therefore, the cells in passage 1 

were detached from the cell culture fask—as already 

described—and the total cell amount was obtained by 

counting the cells using the trypan blue exclusion 

method. To adjust the right volume of cells, they were 

centrifuged again and the supernatant was aspirated.  

The required volume of freezing medium containing 

50% cell culture medium, 40% FCS and 10% DMSO, 

as freezing agent, was prepared, cooled down, and 

then added to the cells obtaining a cell density of 1–

2 × 106cells/ml.  

The cell suspension was distributed into freezing 

tubes, which were immediately put into a freezing 

container with isopropanol (Mr. Frosty) providing a 

consistent freezing rate of 1 °C/min when stored at 

−80 °C. 

 After 1 day at −80 °C, the tubes were transferred to a 

nitrogen tank for long-term storage. 

 

1.9 THAWING 

To use the cells for further experiments, they were 

thawed. Therefore, 40  ml warm culture medium was 

added into a 50 ml reaction tube. Cells were thawed 

by adding warm medium rapidly to the freezing tube 

and transferring the cells into a 50 ml reaction tube. 

After centrifugation at 300×g for 10 min, the 

supernatant was aspirated; the cell pellet was 

resuspended in culture medium and transferred into 

http://www/
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fasks (1  ×  106 cells/175  cm2). After 24 h, the 

attachment of cells was checked and the medium was 

changed to remove dead cells. 

 

1.10  CONCLUTION OF FLOW CYTOMETRY 

Te cells from the diferent donors were used to 

characterize them regarding MSC properties. This was 

done with the isolated cells after freezing (frozen in 

passage 1) and over diferent passages up to passage 6. 

Flow cytometry data were obtained using a 

MACSQuant Analyzer (Miltenyi Biotech GmbH, 

Bergisch Gladbach, Germany). The MSC 

Phenotyping Kit (Miltenyi Biotec GmbH, Cat #130-

095-198) was used according to the manufacturer’s 

information to obtain data of expression of CD73 

(APC-conjugated), CD90 (FITC-conjugated), CD105 

(PE-conjugated), CD14, CD20, CD34, and CD45 (all 

PerCP-conjugated).  

After 72 h of culture at 37 °C/5%CO2, cells were 

detached by adding trypsin/EDTA, counted dimension 

of the growth surface depends on the initial volume of 

fat and the donor variability. However, cell counting 

in the suspension is hardly possible at this stage.  

Therefore, the recommended ratio for solid adipose 

tissue is 175  cm2/10–15  ml of fat and for a 

liposuction 175 cm2/25 ml of adipose tissue.In order 

to remove non-adherent cells, the culture medium was 

changed after 1  day of cultivation. 

 Before aspirating the culture medium, the fask was 

gently shaken to stir up non-adherent cells. 20 ml of 

DPBS was added to remove all residues of blood and 

unwanted connective tissue cells. The fask was again 

gently shaken and the DPBS was aspirated. Warm 

culture medium was added to the cells 

(25 ml/175 cm2) and they were incubated for further 

culture at 37 °C and 5% CO2. A medium change was 

performed twice a week. 

Morphologically, the isolated cells were phenotype of 

a typical MSCs. Characterization with positive 

markers CD 29, CD 44, CD 90, CD 105 [Fig.1] and 

negative markers CD 34, CD 45, HLA-DR [Fig.2] 

was successfully done and verified under fluorescent 

microscope. (Figure 3.1 & 3.2) 
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