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Case Study

A simple and quick isolation method to obtain a huge .
number of fibroblasts like mesenchymal stem cells from

human umbilical cord ekl

Sudhir Bhatia [
Genekam Biotechnology AG, Duissernstr. 65a, 47058 Duisburg, Germany

Abstract: In this publication, we have developed a simple and quick isolation method of
stem cells from umbilical cord. Usually, umbilical cord is a waste product during the child
delivery procedure, but the umbilical cords contain valuable stem cells called mesenchymal
stroma stem cells (also called MSCs), which can be basis for different applications e.g.,
testing effect of therapeutic compounds as well as development of therapeutic applications
for cure of degenerative diseases like bone and cartilage related. These stem cells can be
used to create new artificial organs too. The umbilical cord was cut with sterile scissors into
small pieces (1-2 mm size) and these pieces were placed on 6 well culture plates. The cell
culture media was added to these plates after 5-10 minutes placing these plates in CO2
incubator. The successful growth of cells was observed after 7 days in wells, where pieces
of umbilical cord were implanted. Microscopic observations show how the cells are oozing
out from these pieces. These cells were isolated and passaged further. These adhere on
the plastic surface, were fibroblast shaped and isolated successfully in different
experiments.

INTRODUCTION

The plastic adherent and fibroblast like cells were isolated from bone
marrow in late eighties’?. These cells were called mesenchymal stem cells
(MSCs). These cells are in position to differentiate in different lineages like
osteogenic, chrondrogenic, adipogenic, myogenic and many others in vitro
experiments®. MSCs express different markers like CD105, CD90, CD73, but do
not CD45, CD34 and HLA-DR markers. MSCs are known to have
immunomodulatory effects, hence they may be candidate for allogenic clinical
therapies e.g., transplantation in cancer patients as well as autoimmune disorders.
MSCs are to be subjected for the possibilities to regenerate bones and cartilages
along with non-skeletal tissue applications e.g., generation of cardiomyocytes,
spinal cord tissue, pancreatic and hepatic tissue etc, which can lead to cure the
many chronic diseases of society. Usually, these MSCs can be isolated from
different sources like bone marrow, adipose tissue, joint tissue, dental pulp and
other sources®*. Umbilical cord is one of the waste products during the delivery of
a child and usually it is thrown away, but it offers also a good source of MSCs,
therefore we develop a simple method to isolate the MSCs in laboratory®®,

MATERIAL AND METHOD

The umbilical cord was transferred to laboratory under the cooling condition
after consent of donors and it was stored for one day at 4 °C. The whole procedure
was conducted under sterile conditions and with sterile instruments. The umbilical
cord was cut with sterile scissor in 2-3 cm pieces in such way that blood vessels
were avoided and placed in a sterile petri disc. (Picture 1) If there were blood
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vessels, they were punctured with forceps or scissor to remove the blood. The 2-
3 cm piece was washed in PBS (Lonza, USA) twice to remove the blood and other
fluids. After that piece of umbilical cord was placed in fresh petri dish in 2-3 ml PBS
and cut into small pieces of 2 to 4 mm. (Picture 2) These were collected in 50 ml
tubes and treated with 2ml trypsin/EDTA solution (Promocell, Germany) for 30
minutes. A part of pieces was kept untreated. (Picture 3) They were filtered through
a retainer to get the pieces at the top of 50 ml tube. The treated and non-treated
pieces were placed in wells of 6 well cell culture plate as well as 50 ml cell culture
flasks with the help of sterile forceps. These plates without cell culture media were
placed in CO; inoculator for 5 minutes at 37°C, so that pieces of umbilical cords
adhere to the plastic surface of the plate or flask. This step is very important,
otherwise pieces of umbilical cord will float in the cell culture media and there will
be no stem cells, therefore it is important that umbilical pieces adhere to the plastic
surface before the media was added. Each well has only 3-5 pieces only. After this,
5 ml cell culture media DMEM (Lonza, USA) with 1% Streptopenicillin and 1%
Glutamine containing 10% fetal calf serum (Biochrome, Germany) were added to
each well. This whole above-mentioned procedure took around 60-75 minutes to
finish.

The plates and flasks were kept at 37 °C very carefully and gently in CO>
incubator so that pieces of umbilical cord do not start floating in the media. They
were observed under the microscope daily and changed the media on 3™ day. On
day 7, there was growth of fibroblast like cells coming out from these pieces and
these cells adhere to the plastic surface. On day 14, these cells are removed with
trypsin | EDTA treatment and washed in PBS to get the pellet. They were counted
under the microscope with Neubauer Chamber with trypan blue dye (Biochrome,
Germany). A part of the pellets was passaged in 6 well cell culture plates and 50
ml flasks. The rest pieces of umbilical cord and stem cells were frozen in freezing
media (Genekam, Germany) containing DMSO for later use. They were analyzed
for expression of specific markers.
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Picture 1 shows a piece of umbilical cord is being washed in PBS. The deep

red colored spot is a blood vessel in this. Second petri dish shows washed Picture 2 shows that umbilical cord is cut in small pieces of 1-2 mm in two
pieces of umbilical cord, which were cut into small pieces to isolate the stem petri dishes

cells.

RESULTS AND DISCUSSION

There was successful growth of fibroblast like cells in cell culture wells and
flasks. The pictures are showing that the cells were oozing out from the small
pieces of human umbilical cords. (Picture 4 and 5) Trypsin/EDTA treated umbilical
cord pieces provided more fibroblast like cells, which adhere to the plastic surface.
Such cells were also observed in plates in non-treated umbilical cord pieces. There
was need of only 3 to 5 pieces of umbilical cord in each well and in the flasks.
(Picture 6) It shows that umbilical cord is huge source of MSCs because 3 cm piece
has generated huge number of cells. From 3 cm piece of umbilical cord, we were
able to get 2 plates with 6 wells and 3 Flasks. A part of small pieces was stored in
freezing media for later use.

Cutting of umbilical cord needed some patience and good scissors as it
slips, hence this care must be taken in order to avoid the loss of umbilical cord with
this mistake. The small blood vessels in umbilical cord made empty in order to
remove the blood cells including erythrocytes because they may be disturbing
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factor during the isolation process. Multiple PBS washings were done to remove
them.

The counting of stem cells shown that number of cells obtained per well
was about one million in treated population, where number of cells obtained from
non-treated pieces (trypsin/EDTA) was less. The growth was observed in 12 wells
and 3 flasks. No growth was observed, where the pieces were floating in media.
(Data not shown)

The passaging of the cells was done after the trypsin/EDTA treatment.
Once these fibroblast-like cells were treated with trypsin, it was found that they can
be easily removed from the plastic surface for further passaging. The cells were
able to passage up to 7 passages. After the 7" passage, they lost their activity to
redivide and they change their shapes, which become irregular.

They were tested for the presence of biomarkers like CD90, CD73 and
CD105 and It was found that they were positive for these. The presence of CD90
marker was used to isolate these cells with magnetic beads along with CD105
marker.

In this research work, we have shown a simple method to isolate the
fibroblast stem cells called MSCs in different setting (treated and non-treated). As
there is a need of large number of stem cells to conduct the studies, umbilical cord
offers a huge source of stem cells. We are able to get one million cells per well as
well as per flask, hence there may be many million cells from the whole umbilical
cord, which may be solution for a large number of stem cells needed for different
therapeutic applications. Average size of human umbilical cord is 55 cm; hence
user can isolate many million cells because in this research, 3 cm pieces of
umbilical cord were used. These stem cells can be stored for long term for repeated
applications. The industry can also isolate these stem cells from umbilical cord and
provide to research institutes at discounted prices with constant quality instead
each institute is going to isolate them, hence this can result in new research fields.
MSCs can be obtained from other sources like adipose tissue and bone marrow,
but one cannot obtain such a large number of cells. Moreover, umbilical cord is a
waste product and it is discarded after the child delivery. This publication and other
research work show that umbilical cord can be a big source of MSCs®. Our method
opens door to many laboratories around the world to isolate the MSCs in large
number to do research in 2D as well as 3D applications using biomaterials for
development of new therapies’. The stem cells are slowly growing cells, therefore
many times, it is very difficult to have the sufficient number as single population to
conduct the studies, this shortage of homogenous population may be solved
through this method. We have shown in another publication that these cells can
be isolated with the help of CD90 magnetic beads and can be passaged from the
plates as well as flasks after the trypsin treatment®.

The supernatant from MSCs is being tested as potential therapeutic option
for many diseases e.g., joint disorders because it has immunomodulating
properties®. The studies are conducted in 2D and 3D applications to find the
therapeutic potential on corneal wound'®. MSCs generated through our method
offers an excellent supernatant source in large volume for research community to
conduct further studies.

The method presented in this research work is simple and easy to be
carried in any laboratory against the method presented in a video publication and
other publications''. Different methods of isolations in literature show that user
needs a lot of time to isolate the stem cells from umbilical cord against our method,
which can be finished within 60-75 minutes (around one hour) and a number of
plates or flasks can be cultivated with umbilical cord pieces to generate huge
number of stem cells'?.
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Picture 3 shows that 1-2mm pieces of umbilical cords are treated with Picture 4 shows under microscope that fibroblast like stem cells are oozing
trypsin in 50ml tubes. Tube 1 is treated and tube 2 is non treated. out from pieces of umbilical cord.

Picture 5 shows under microscope that fibroblast like stem cells are oozing Picture 6 shows that there are 5-6 pieces (1-2 mm size) of umbilical
out from pieces of umbilical cord. cord in 50 ml flask, from them the growth of stem cells were observed
under microscope.

CONCLUSION

The cells were tested for the presence of biomarkers like CD90, CD73 and
CD105 and it was found that they were positive for these. The average size of
human umbilical cord is 55 cm and the stem cells can be stored for long term for
repeated applications. The industry can also isolate these stem cells and provide
them to research institutes at discounted prices with constant quality. MSCs can
be obtained from other sources like adipose tissue and bone marrow, but they are
a waste product and discarded after the child delivery. The method opens door to
many laboratories around the world to isolate the MSCs for research in 2D and 3D
applications using biomaterials.

DATA AVAILABILITY STATEMENT
The utilized data to contribute to this investigation are available from the
corresponding author on reasonable request.

DISCLOSURE STATEMENT

The views and opinions expressed in this article are those of the authors and do
not necessarily reflect the official policy or position of any affiliated agency of the
authors. The data is the result of the author's research and has never been
published in other journals.

REFERENCE

1. Friedenstein AJ, Chailakhyan RK, Gerasimov UV. Bone marrow osteogenic
stem cells: in vitro cultivation and transplantation in diffusion chambers. Cell
Prolif. 1987;20(3):263-272. doi:10.1111/j.1365-2184.1987.tb01309.x

2. Friedenstein AJ, Latzinik NW, Grosheva AG, Gorskaya UF. Marrow
microenvironment transfer by heterotopic transplantation of freshly isolated
and cultured cells in porous sponges. Exp Hematol. 1982;10(2):217-227.

3. Mishra S, Sevak JK, Das A. Umbilical cord tissue is a robust source for
mesenchymal stem cells with enhanced myogenic differentiation potential



Sudhir Bhatia Jurnal Teknologi Laboratorium 2 (2022) 60-64

10.
11.

12.

compared to cord blood. Sci Rep. 2020;10:18978. doi:10.1038/s41598-020-
75102-9

Bari D.C. TP Dell’Accio F, F. LP. Multipotent Mesenchymal Stem Cells From
Adult Synovial Membrane. Arthritis Rheum. 2001;44(8). doi:10.1002/1529-
0131(200108)44:8

Atala A, Lanza R, Thomson JA, Nerem R. Principles of Regenerative Medicine.
Elsevier; 2011. doi:10.1016/C2009-0-61040-0

Gazit Z, Pelled G, Sheyn D, Yakubovich DC, Gazit D. Principles of
regenerative medicine. Published online 2019.

De Bartolo L, Bader A, eds. Biomaterials for Stem Cell Therapy: State of Art
and Vision for the Future. CRC Press; 2013.

Bhatia S. A simple method for isolation of rest of trypsinized stem cells with
magnetic beads. J Teknol Lab. 2021;10(1):01-02.
doi:10.29238/teknolabjournal.v10i1.268

Kay AG, Long G, Tyler G. Mesenchymal Stem Cell-Conditioned Medium
Reduces Disease Severity and Immune Responses in Inflammatory Arthritis.
Sci Rep. 2017;7:18019. doi:10.1038/s41598-017-18144-w

Carter K, Lee HJ, Na KS, et al. Characterizing the impact of 2D and 3D.

N.B, C. M, A. A, et al. Isolation and Characterization of Mesenchymal Stromal
Cells from Human Umbilical Cord and Fetal Placenta. JoVe J. Published online
2017. doi:10.3791/55224

Stefanska K, Sibiak R, Dompe C, et al. Overview of methods of isolation,
cultivation and genetic profiling on human umbilical cord stem cells. Med J Cell
Biol. 2019;7(4):170-174. doi:10.2478/acb-2019-0023



