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Abstract
Background: Clinical use of adult mesenchymal stem cells (MSCa) in medicine 
and regenerative surgery is constantly evolving. Adipose tissue-derived stem cells 
(ADSc) are capable of inducing the production of new extracellular matrix (ECM), 
deposition of new collagen and early revascularisation.
Methods: Flow cytometry was performed for 2 mL of cell colonies harvested from 
adipose tissue (AT). Comparation has been made of AT disaggregated only and the 
same AT disaggregated and microfiltered at 50 μm, 100 μm and 200 μm. Signs of in-
flammation after dermo-epidermal regeneration session through the mesotherapy 
method were observed and compared.
Results: Even after filtration, significant number of ADSc was collected. An in-
crease in the size of the filter did not always translate into an increase in the num-
ber of cells that were found in the microfiltrate. In the non-filtered AT disaggregat-
ed in both cases, highest number of cells was found, as expected, but at the expense 
of more pronounced inflammation. Sampling with the 16 Gauge needle produces 
superior results compared to the cannula in all cases.
Conclusion: With this method in medicine and regenerative surgery it will be eas-
ier to exploit the growth factors, mRNA, MicroRNA, lipids and bioactive peptides 
emitted in the MSCa signalling micro-vesicles as they are isolated from the inflam-
matory component.

Key words: Mesenchymal stem cells; Adipose tissue-derived stem cells, Side-popu-
lation cells; Filtration; Flow cytometry.

Introduction

Tissue progenitors with adult stem markers 
present in the mesenchyme and used in medicine 
as regenerative therapy induce their clinical re-
sponse by means of a complex and dynamic in-
teraction between the cells, growth factors and 
blood vessels present in the extracellular matrix 
(ECM).1 Adult progenitors are those that can be 
isolated in an autologous tissue sample of mes-
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enchymal origin and that best embed cells with 
characteristics of adult stem cell on cytometric 
examination. They are contained in the so-called 
side population (SP) and are also referred to as 
MSCa. The MSCa derived from adipose tissue 
(AT) or adipose tissue-derived stem cells (ADSc) 
and their secretion micro-vesicles are capable 
of inducing the production of new ECM, deposi-
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tion of new collagen and early revascularisation 
not influenced by hypoxia.2 Clinical success of a 
therapy carried out through a microfiltered AT 
disaggregated at predetermined measures of 50 
and 100 micrometres (μm) in order to safeguard 
the tissue progenitors has been demonstrated 
both in chrono-ageing and in photo-ageing.3, 4 Af-
ter publishing the clinical success of a technique 
that included the exclusion of fibrous branches 
and cellular debris because they are potentially 
inflammatory.5-7 By preserving the SP, the prore-
generative properties related to the transmission 
of extracellular vesicles are preserved, which 
contain the different types of molecules including 
RNA, ranging in size from 30 to 100 nm, nucle-
ic acids (DNA, mRNA and microRNA), signalling 
proteins and lipids for target cells.8, 9 If excluding 
the inflammatory phase, it is possible to epige-
netically reprogramme the receiving cells by al-
tering their phenotype and activating an inver-
sion of fibrosis.10 This information is transferred 
through an intercellular communication of the 
signalling micro-vesicles that will induce the res-
olution of fibrosis, the inhibition of the activation 
of macrophages, the inhibition of the secretion of 
inflammatory cytokines and the remodelling of 
the ECM with reduction of scar tissue.10 Through 
the micro-vesicles emitted by ADSc deprived of 
the inflammatory component, the functional phe-
notype of the mother cell as a therapeutic will be 
maintained.11

The quantities of viable cells contained in 2 mL 
of AT according to Tonnard et al12 were microfil-
tered at various sizes and without any microfil-
tration by cytometric examination.13 The samples 
were taken from the same patient, in the same 
operating session and in the same anatomical site 
of the abdomen both with a 16 Gauge (16G) nee-
dle and with a small hole multiport cannula, after 
carrying out a tumescent anaesthesia in order to 
preserve the vitality of the MSCa contained in the 
adult tissue compared to a simple local anaes-
thesia.14 The patient signed an informed consent 
for the use of lipoaspirate for experimental pro-
cedures. The study was performed following the 
standards of the local ethics committee and in 
accordance with the Helsinki Declaration (2000).

Methods

Results

Two days after collection, disaggregation and cul-
tivation of cells were present in all the flasks. The 
richest cell sample was D, the poorest C, while 
samples A and B were equivalent. Sample G was 
richer in E and F.

In samples  collected with 16G needle (A, B and D) 
the following were recovered: in sample A (filtra-
tion at 50 μm): 1,350,000 cells; in sample B (filtra-
tion at 100 μm): 1,170,000 cells; in sample D (no 
filtration): 1,870,000 cells (Figure 1).

In samples extracted with small hole multiport 
cannula (C, E, F, G) the following were recovered: 
980,000 cells were recovered in sample C (fil-
tration at 200 μm); in sample E (filtration at 50 
μm): 1,125,000 cells; in sample F (filtration at 100 
μm): 1,364,000 cells; in sample G (no filtration): 
1,560,000 cells (Figure 2). 

All the samples analysed were positive for all 

After collection and disaggregation, all AT sam-
ples were cultured (1 flask T75 / sample) in the 
presence of 10 mL of ALFA-MEM medium with 
10 % foetal bovine serum and antibiotic. After 
two days, cells were present in all the flasks. In 
the following two days the flasks of samples A, B 
and D, those containing the 16G needle collection, 
were confluent and the cells were then detached 
and the flow cytometric analysis of specific mes-
enchymal (CD29, CD44, CD73, CD105) and hema-
topoietic (CD45) markers was performed. After 
two more days the flasks containing the samples 
C, E, F and G, those extracted with the small hole 
multiport cannula, had also reached confluence 
and flow cytometric analysis of specific mesen-
chymal markers was carried out. All the samples 
were analysed for mesenchymal markers.
 
Signs of inflammation after dermo-epidermal 
regeneration session through the mesotherapy 
method with 1 mL syringe and Luer attachment 
and 30G 6 mm needle with the non-microfiltered 
disaggregated ADSc were observed and com-
pared to the same treatment with disaggregated 
microfiltered ADSc at 50 μm.
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Figure 1: Flow cytometry of adipose tissue derived stem cells (ADSc) samples collected with 16G needle.
Sample A) with filtration at 50 μm (1,350,000 cells); Sample B) with filtration at 100 μm (1,170,000 cells); Sample D) no filtration (1,870,000 cells)

Sample A

Sample B

Sample D

mesenchymal markers. The population of CD45 
+ cells (hematopoietic cell contamination) was 
minimal.

When comparing signs of inflammation (rubor, 
dolor, calor), temporary increase of the signs was 
noticed about 30 minutes after treatment. Clini-

cally observed, signs of inflammation were more 
expressed with treatment with 1 mL syringe and 
Luer attachment and 30G 6 mm needle with the 
non-microfiltered disaggregated (Figure 3) com-
pared to the same treatment with disaggregated 
microfiltered ADSc at 50 μm (Figure 4).



Figure 2: Flow cytometry of adipose tissue derived stem cells (ADSc) samples collected with lipoaspiration cannula.
Sample E) with filtration at 50 μm (1,125 cells); Sample F) with filtration at 100 μm (1,364,000 cells); Sample C) with filtration at 200 μm (980,000 cells);
Sample G) no filtration (1,560,000 cells);

Sample E

Sample F

Sample C

Sample G
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Discussion

In this study it is compared some of the possible 
methods that allow us to use a small sample of 
AT for tissue regeneration. The comparison was 
made between sampling with a small hole mul-
tiport cannula versus a 16G needle and between 
a fat disaggregated according to Tonnard et al12 
and its filtrations at 50, 100 and 200 μm.

Collecting MSCa from AT is convenient, as it is 
easily available, repeatable and AT is non-essen-
tial. Also, ASCs have been shown to have high-
er proliferation capacities than bone marrow 
MSC.15, 16 Differences in the proliferation time of 
ASCs originating from different regions of the 
body have been reported.17-19 

Sampling with a 16G needle was richer in pro-
genitors with adult stem cell outlines, those that 
best embody MSCa, compared to drawing with 
the cannula. Filtration maintained an excellent 
quantity of cells with stem markers allowing the 
elimination of fibrous branches and cellular de-
bris potentially inflammatory in both extraction 
methods. The filtration of the sampling with a 
needle at 50 μm contrary to what could be ex-
pected gave a higher result than the filtration at 
100 μm. The exact opposite occurred with the 
disaggregated and microfiltered AT from the col-
lection with the cannula. Of this latter sampling, 
the filtration at 200 μm produced a numerically 

Figure 3: Signs of inflammation after treatment with 1 mL 
syringe and Luer attachment and 30G 6 mm needle with the 
non-microfiltered disaggregated adipose tissue derived stem 
cells (ADSc).

Figure 4: Signs of inflammation after treatment with 1 mL 
syringe and Luer attachment and 30G 6 mm needle with the 
microfiltered disaggregated adipose tissue derived stem cells 
(ADSc) at 50 μm.

lower presence in cells but still very high, due to 
the small amount of AT used (2 mL).

In the non-filtered AT disaggregated in both cas-
es, the greatest presence of cells was found, as 
expected, but at the expense of more pronounced 
inflammation. There were changes at the injec-
tion point on the dermis during the mesotherapy 
treatment between a microfiltrate and the AT dis-
aggregated according to Tonnard et al.12 During 
the procedure without filtration some of the clin-
ical signs of inflammation that spontaneously 
regressed after about 30 minutes were observed. 
Those were practically absent in the mesother-
apy treatment with the microfiltrate. Not only 
that, although there is a loss of cells during the 
disaggregation carried out according to Tonnard 
et al12 and subsequent filtration, their vital and 
replication potential after the selection of the 
AT by filtration turns out to be higher than the 
simple disaggregation.20, 21 Through the cytom-
etry studies reported in this study, it was clear 
that the microfiltration technique is suitable for 
preserving the SP and with it the MSCa for each 
regeneration treatment by mesotherapy therapy 
supplementation of tissue progenitors, resulting 
clinically preferable to the unfiltered unbundled.
In this study it is shown that during filtration 
there is a loss in the number of cells with adult 
stem cell markers that are stuck in the mesh-
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AT. That translate clinically into a better success 
since it lacks the inflammatory component. Data 
has shown that sampling with the 16G needle 
produces superior results compared to the can-
nula in all cases.
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