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Simple lipoaspirate washing using a coffee filter

Jeanne Adiwinata Pawitana, Isabella Kurnia Liemb, Des Suryanic, Arleni Bustamid, Reza Yuridian Purwokoe

aDepartment of Histology, bDepartment of Anatomy, cBiomedical Science Master Programme,
dIntegrated Laboratory, eBiomedical Science Doctoral Programme, Faculty of Medicine, Universitas
Indonesia, Jakarta 10430, Indonesia

Background: Lipoaspirate contains noxious substances derived from liposuction. Therefore, extensive
washing is recommended before the lipoaspirate is processed further for culture or fat grafting. Washing a small
amount of lipoaspirate may not pose a problem, but washing a large volume of lipoaspirate may be cumbersome,
time consuming, and requires a lot of phosphate buffered saline (PBS).
Objective: To introduce a simple method for lipoaspirate washing using fine-mesh stainless-steel tea or coffee
filter, a small tea spoon, and a porcelain bowl.
Methods: The filter was used to collect the adipose tissue fragments. Further washing of the fragments was
achieved by soaking the adipose tissue containing filter in a PBS containing porcelain bowl and stirring using a
small tea spoon to transfer the contaminating materials to the PBS. Enzymatic processing to dissociate the cells
from the tissue and primary cultures was conducted as usual in MesenCult.
Results: Using the equipment mentioned above, the adipose tissue fragments were readily separated from the
blood, free lipids, anesthetics, and other noxious material in the liquid portion. This simple method saves time
and PBS compared with previously described methods. Further enzymatic processing produced sufficient cells
to be cultured, and culture results showed plastic adherent cells on day 2 that became confluent on day 6.
Conclusion: Lipoaspirate washing using a fine mesh stainless steel filter is time saving and produced cells that
grow well in MesenCult.
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Adipose tissue is a rich source of multipotent stem
cells that are very promising for regenerative medicine
because of the ease and minimal side effects in
obtaining the tissue [1]. Adipose tissue derived stem
cells may be obtained from adipose tissue excision or
liposuction material that is processed and cultured to
isolate and expand the stem cells.

Processing adipose tissue before culturing may
require several steps. When the adipose tissue is
obtained by excision, it should be minced to small
fragments, while liposuction readily provides small
fragments that are mixed with other materials, i.e.
blood, debris, anesthetics, and other substances that
are used in liposuction, and free lipid that is released
from disrupted adipocytes. Therefore, processing
lipoaspirate may include extensively washing the
adipose tissue fragments to separate them from other

materials [2-8], followed by dissociation of the cells
either enzymatically [2-6] or mechanically [7], so that
they are ready to be cultured. All of these processes
may be conducted in a closed system device [8].

There are various methods to wash the adipose
tissue fragments. In most methods, an equal volume
of washing solution is added, mixed, and followed by
either centrifugation [2, 3] or decantation after 3 to
30 minutes of sedimentation in bottles [4, 5], using a
separation funnel [6] or a syringe [7]. Finally, the
floating adipose tissue fragments are collected either
directly [2, 3] or by removing the infranatant using a
pipette [4], suction [5], or ejection from the separation
funnel [6] or syringe [7].

In addition to providing adipose-derived stem cell
culture, lipoaspirate washing is required in fat grafting.
However, lipoaspirate washing in fat grafting should
be gentle to avoid rupture of the mature adipocytes
because the washed adipose tissue fragments will be
reinserted into the patient, and therefore, the
centrifugation method should be avoided [7, 9]. For
fat grafting purposes, washing of adipose tissue
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fragments is preferably done by decantation [7, 9], or
filtering using Telfa gauze (Kendall, Chicago, IL,
USA) that is an ideal washing technique for fat graft
survival [10, 11].

Washing a small amount of lipoaspirate may not
pose a problem, washing a large volume of lipoaspirate
may be cumbersome, time consuming, and requires a
lot of washing solution. In particular, filtering using
Telfa gauze is not suitable for large volume [11].
Therefore, we introduce a simple washing method
using a fine mesh stainless steel tea or coffee filter to
collect the adipose tissue fragments and then washing
the fragments by soaking the filter in a washing solution
and stirring using a small tea spoon to remove the
contaminants.

Materials and methods
This technical study was conducted in the

Integrated Laboratory, Faculty of Medicine
Universitas Indonesia, from June to August 2012, and
was approved by the ethics committee of the Faculty
of Medicine University of Indonesia.

Lipoaspirate was obtained by tumescent
liposuction and kept in a sterile bottle (Figure 1) at
4°C for no more than 24 hours. The source of
lipoaspirate (gender, age, and site), liposuction
device, lipoaspirate volume, and time interval between
liposuction and processing was noted.

The lipoaspirate was poured gently onto a sterile
fine mesh stainless steel filter with a diameter of
7 cm (tea or coffee filter, Figures 2 and 3) to retain
the fat tissue fragments, and the filtrate collected into
a sterile 250 ml glass beaker and discarded.

The fat tissue fragment containing filter was

soaked in a sterile porcelain bowl (diameter 7.5 cm,
Figures 2 and 4) that was half filled with phosphate
buffered saline, pH 7.4 (PBS), and the tissue was gently
stirred using a sterile stainless steel small teaspoon to
wash the tissue and to remove blood, debris, free lipid,
and other contaminating materials.

After washing, the buffer became turbid and
lipid laden (Figure 5). The washing buffer was
replaced several times until it remained clear, and the
adipose tissue fragments appeared yellow and clean
(Figure 6). Using the tea spoon, the fragments were
transferred into sterile 50 ml centrifuge tubes and
weighed.

Subsequently, 0.075% collagenase type I (Sigma,
St. Louis, MO, USA) in PBS was sterile filtered into
the tubes, until the lipoaspirate:collagenase solution ratio
was 1:2. The tubes were incubated at 37°C for 1 hour
and were agitated every 5 minutes. When the adipose
tissue volume was reduced and appeared clear yellow
(because of free lipid, Figure 7), the floating yellow
free lipid and remnants of tissue fragments were
removed, and the infranatant transferred into sterile
15 ml centrifuge tubes, and centrifuged at 800 ×g for
10 minutes. The pellets were washed with PBS, and
reconstituted in a commercial complete medium
(MesenCult, Stemcell Technologies, Vancouver, BC,
Canada) and cultured in a twelve-well plate (seeding
number around 170,000 viable cells per well). The
cultures were inspected every day. The days when
the cells were attached and further when the culture
became confluent were noted.

Before culture, the viable and nonviable individual
cells were counted and noted, and the amount of viable
cells per gram of adipose tissue was calculated.

Figure 1. Lipoaspirate before washing Figure 2. Equipment for lipoaspirate washing step
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Results
Using a sterile fine mesh stainless steel filter,

adipose tissue fragments were readily separated from
the blood, free lipids, anesthetics, and other material
contained in the liquid portion of the lipoaspirate. Unlike
washing methods using suction or transferring the
fragments using a pipette or decantation, washing
using the filter did not leave any residual fluid that
diluted the fragments.

Further, washing by soaking the filter and stirring
gently using a sterile stainless steel spoon allowed
the residual blood, free lipid, and other contaminating
material to pass through the filter pores (Figure 3),
while the adipose tissue fragments were retained
(Figure 4).

Descriptions of the lipoaspirate source (gender, age,
and site), liposuction method (device and mode), and
time interval between liposuction and processing are
shown in Table 1.

The filter pore size, volumes of lipoaspirate that
were processed, weight of contaminant free adipose
tissue fragments after washing, and viable individual
cell count after collagenase treatment and washing
are shown in Table 2.

Result of collagenase treatment is shown in
Figure 7. Collagenase treatment yielded individual
cells mixed with rope-like clusters of cells, but the
cell count was conducted on individual cells. The cells
were attached on day 2, and became confluent on
day 6. The result of lipoaspirate derived cell culture
on day 2 after washing is shown in Figure 8.

Figure 3. Lipoaspirate was poured on to a stainless
steel coffee filter, and the fluid was collected in

a glass beaker

Figure 4. Lipoaspirate washing by soaking the filter and
contents in phosphate buffered saline in a

porcelain bowl

Figure 5. Free lipids and other contaminants were left in

the porcelain bowl
Figure 6. Contaminant free lipoaspirate
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Discussion
Washing lipoaspirate before processing and

culture is preferred, especially for lipoaspirate that is
obtained under local anesthetics in combination with
epinephrine to reduce bleeding, because certain
anesthetics either alone or in combination with
epinephrine are proven to reduce cell viability and
preadipocyte differentiation capacity [12]. Moreover,
lipoaspirate washing is highly recommended to
avoid graft resorption as a result of unviable cell
contaminants, when the adipose tissue is to be injected
back to patients as an esthetic filler.

The entire processing of lipoaspirate until it is ready
for culture is laborious, and may take 8–10 hours [13],
especially for a large amount of lipoaspirate. Washing
the lipoaspirate using a fine-mesh stainless-steel
filter may save a lot of time, because the adipose
tissue fragments are readily separated from the
fluid portion, and washing is facilitated as it can be
conducted by soaking the filter and its contents in
a buffer and gently stirring the fragments. Moreover,
the separated fluid portion may be processed
further to obtain additional adipose derived stem cells
[13, 14].

Table 1. Lipoaspirate source, liposuction method, and time between liposuction and processing

Sample            Lipoaspirate source                  Liposuction method Interval from liposuction
Age (y)     Gender     Site BMI          Device                 TLC            to processing

1 52 F Abd 29.62 PAL LipoSculptor NaCl, lidocaine, sodium 12 hours
2 62 F Abd 25.77 cannula 3.0 mm* bicarbonate, Epinephrine 13 hours

Abd = abdomen, TLC = tumescent solution content, *Microaire, Charlottesville, VA, USA.

Table 2. Filter pore size, lipoaspirate volume, weight of contaminant free adipose tissue and viable cell count

Sample    Filter Lipoaspirate Weight of adipose                Cell count Viable cells/gram of
pore size      volume    tissue* (gram) Viable (%) Nonviable        adipose tissue*

1 0.5 mm 200 mL 31.5 1,605,000 (59%) 1,110,000 51,004
2 0.5 mm 110 mL 16.9 882,000 (55%) 714,000 52,279

Figure 7. Lipoaspirate after collagenase digestion Figure 8. Culture result of processed lipoaspirate in
MesenCult (commercial medium): plastic
adherent cells on day 2, after washing, 100×
magnification
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In this study, a cell count was conducted on
individual cells because of the difficulty in counting
the actual number of cells in clusters. However, the
results of this mode of counting that are depicted in
Table 2 are substantially less than the actual cell yield.
Therefore, viable cell counts in this study are less
compared with other studies. Zuk et al. [15] obtained
2–6 × 108 cells from 300 mL lipoaspirate after a shorter
time (30 minute) of 0.075% collagenase digestion.
Moreover, Oedayrajsingh-Varma et al. [16] obtained
0.7 × 106 ± 0.1 × 106 viable cells/g adipose tissue
from the abdominal region.

This study shows that, after collagenase treatment,
individual cells were mixed with cell clusters. To
minimize cell clusters, the collagenase concentration
needs to be increased, or treatment time needs to be
prolonged, but increased concentration or prolonged
collagenase treatment may increase the number of
unviable cells, which may have adverse effects on
culture results. Our study showed that 0.075%
collagenase digestion for 1 hour yielded
55%–59% viable cells while another study achieved
81 ± 2% viable cells from 0.1% collagenase A digestion
for 45 minutes [16].

Our results showed that although the individual
viable cell counts and percentages of viable cells were
lower, cells were attached on culture day 2 and
confluence was attained on day 6 (5 days), which is
faster compared with the study by Astori et al. [17],
where the cells were attached after 4–7 days. Studies
by Zuk et al. [15] and Mitchel et al. [18] showed that
lipoaspirate-derived cell culture required 7–9 days
and 6.0 ± 2.4 days to become confluent, respectively
[15, 18].

The time needed to become confluent may be
affected by the method of liposuction, the medium
that is used to culture the cells and seeding density.
Ultrasound-assisted liposuction derived cells require
a longer time to become confluent compared with
tumescent liposuction [16]. However, both our study
and the study by Zuk et al. [15] used tumescent
liposuction to obtain the lipoaspirate while the method
of liposuction used by Mitchel et al. [18] was not
known. Therefore, the faster cell confluence in our
study might be the result of MesenCult medium used
in our case compared with 10% FBS containing
DMEM and DMEM/F12 by Zuk et al. and Mitchel
et al., respectively [15, 18]. Moreover, Mitchel et al.
used a seeding density of 48.180 ± 21.895 cells/cm2

[18] that is lower compared with that in our study,

and thus their culture took a longer time to attain
confluence.

Conclusion
Lipoaspirate washing using a fine mesh stainless

steel filter is time saving and cells obtained in this
manner grow well in MesenCult medium.
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