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ABSTRACT KEYWORDS
According to advanced human diseases and its interest in longevity, the Stemcdlls;
sciences of stem cell biology and repair tissues and damaged organs have Sepax®;
been used routinely to develop the cell therapies and regenerative medi- Cell therapy;

cinefor morethan three decades. Therefore, the aim of stem cells utilization Umbilical cord blood.
asasource of appropriate differentiated cellsisto replacethose lost through
physical, chemica or ischemicinjury, or asaresult of degenerative disease.
For this purpose, there are two main kinds of stem cells according to their
origin containing embryonic and adult stem cells. Essentially, embryonic
stem cellsare extracted fetal blood, amnion fluid and membrane or umbilical
cord blood (UCB), however adult stem cells are commonly isolated from
bone marrow, peripheral blood or skin'®%, UCB isa source of hematopoi-
etic progenitors cells coupled to the immaturity of the immune system at
birth that is one of the advantages of using these cells for transplantation.
So the separation of these useful cells requires a standard manual tech-
nigue or some important protocols and technological innovations. Nowa-
days, an accurate and efficient system is the automated closed system
“Sepax®” that it is employed largely in the routine processing of cord

blood banks worldwide.

INTRODUCTION

Bone marrow (BM), peripheral blood progenitor
cells (PBPCs), and umbilical cord blood (UCB) are
three different sourcesof availablefor hematopoietic
progenitor cells (HPCs)1*3. UCB stem cellsthat resid-
inginwastetissues have many thergpeutical advantages
such astheir collection without any medical or ethical
problems concerning mother or newborn baby, rou-
tinely usefor dinica trangplantations, andtheavailable
standardized and automated methodsfor their collec-
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tion, isolation and freezing®. Thisimportant biologica
product is applied for treatment of hematology (eg.
Leukemia), heart (myocardia infarct) and vessdl dis-
eases (diabetis), orthopedics (bonefractures) and etc.
UCB isan dternative source of haematopoietic stem
cellsfor bonemarrow and periphera blood. To date, it
iIsUCB progenitor cell transplant isan effective source
of haematopoi etic stem cellsfor bonemarrow recon-
stitution when using suitableunits. Theimportance of
cell doseintheclinical outcomehasmotivated the need
to devel op techniquesaimed at reducing cell losses,
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increasing reproducibility, decreasestherisk of con-
tamination and reducesfina samplevolumeand subse-
quent toit to diminish of DM SO consumption. Inthis
respect, many of cord blood banks (CBB) have been
encouraged to devel op new techniques aimed at re-
ducing cdll losses™. So, Hematopoietic progenitor cdlls
(HPCs) of UCB areasuitablereplacingsin autologous
or allogenei ¢ settingsthat collection, processing, and
storage, theinfusion of themisan important stepinthe
transplant®. So, With the devel opment of cord blood
banking, solutions haveto be found to solve the stor-
age space problem, by reducing thevolumeof (CBU)®
which for mentioned purposethisarticleintroducesthe
automated closed system “Sepax®”’ (Figure 1) and its
advantages. It isnow acommon and accepted tech-
nology anddeviceinumbilica cord blood (UCB) banks
worldwide.

Figurel: Sepax® system
SEPAX®SYSTEM

Sepax, Biosafe’s lead technology platform, is a ver-
satile cell separation technology of which the unique
proprietary separation chamber iscore. The combina
tion of the compact Sepax main processing unit and
single-usekitsallowsthe controlled separation of cel-
lular productsinafully automated and closed evironment
- no other equipment isrequired.

Sepax is equipped with protocolsthat allow the
processing of cord blood, bonemarrow and periphera
blood using different separation methods, such asvol-
umereduction, nucleated cell component (buffy-coat)
concentration and density gradient separation. Each
separation protocol has an associated single-use kit
consumable specifically configured to optimi zethe ffi-
cacy of the separation protocol.

SINGLE-USE CELL SEPARATIONKIT

The Sepax single-use separation kit (Figure 2 —
Figure5) isanintegral part of the Sepax system and
providesagterile, functionally-closed environment in
whichthecedlular product isseparatedinto itscompo-
nents. A common element of every single-usekit isthe
proprietary separation chamber that is coreto the Sepax
technol ogy. The separation chamber isarotating sy-
ringe-pump providing S multaneocusseparaion and trans-
fer of celular product componentsto optimizecell re-
covery. The syringe-pump design alowsthe process-
ing of variablevolumesfromaminimum of 35ml upto
880 ml through multicycling of the 220 ml separation
chamber. Thesingle-usekits may be equipped with a
final-product collection bag that alowstheimmediate
addition of acryopreservant for subsequent cryogenic
storageor direct therpaeutic use, minimizing handling
and therisk of microbia contamination.

Figure4: CS-480: Recommended for UCB-HES, PBSC
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Figure3: CS-530: Recommended for UCB-HES
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Figure2: CS-490: Recommended for UCB, PBSC
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Figure5: CS-600: Recommended for UCB-W, PBSC-W
HESPROCEDURE

Hydro-Ethyl-Starch (HES) is ahigh molecular-
weight polysaccharide compound isolated from corn
andisclosely resembling glycogen that doesnot freely
penetratethe call membrang®*®. HESinblood cdll sepa
rationfor granulocytecollection and intotd stateisused
asan osmotic plasmavolume-expanding agent that pro-
tectsthecell by forming aviscous, glassy shell that re-
tardsthe movement of water, thereby preventing pro-
gressive dehydration aswater isincorporated into the
extrace lular icecrystal 9513, Therefore, It functionsas
cryoprotectant, sedimenting agent and asaplasmasub-
stitute. HES macromol eculesgravity sedimentationis
occurred simplicity and fast in aclosed-system, safe,
and effectivemethod for volumereductionand red cell
remova from UCBP.

In HES procedure that is applied in Sepax®
(Biosafe SA) andin accordancewithinternd vaidation
procedure, aHES solution (HES 450-0.7-6%) corre-
sponding to 20% of the UCB input volume (UCB +
CPD anticoagulant) isprepared.After filling asyringe
with the prepared HES at room temperature, under
LAMINAR FLOW conditions, thesyringe’s needle is
inserted in the dedicated port of the UCB input bag,
and then manually agitatethe UCB input bag with one
hand whileinjectingthe HES with the other hand at a
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rate of approximately 2 secondsper ml : thisensuresa
homogeneous HES dispersion in the bag. The com-
plete processtakes approximately 45 minutes (30 min-
utesfor sedimentation, 10 minutesfor centrifugation,
and 5 minutes for diversion of supernatant and cell
resuspension) %51,

RESULT

On base of previousexperiences, TNC and MNC
recovery that are obtained after Sepax® processing
aresgnificantly higher (P<0.0001) whereasred blood
cdl isnosignificanceinfinal bag?. Also, other results
illustratethevolumereduction procedureiscaused an
average MNC recovery rate, cell viability, CD34+ cell
recovery rate, TNC recovery and volume reduction
91+5%, g90%, 92+4%, 80.3+7.7% and 88+4.5%,
respectively. Inthisresearches, in vitro clonogenic po-
tentia of cellsisolated with Sepax® had not differed
fromthisof cdlsisolated according to thestandard HES
sedimentation protocol and protocol of sepax-based
washing of thawed cellshad resulted of 9+4% cell loss
and 10+6% decrease in cell viability, when compared
to thawed non-processed cel 589,

CONCLUSION

To date, the avail able documents of the previous
experiences on production of stem cell from fresh cord
blood show importance of the automated cell process-
ing system Sepax® (Biosafe SA) in order to maintain
GMP conformity for mononucleated cell (MNC) sepa
ration from fresh UCB, volume reduction, washing out
DM SO &fter cell thawing, elimination of red cells, vi-
ability, CD34+ cell recoveryl, Thissystemisatime
saving method providing clinica gradeMNC isolated
automatically'?.

Nowadays, it isproved that one of the best meth-
odsisusing the automated closed system “Sepax®”,
whereasthissystemisasmple, safe, user-friendly and
atime-saving method which provides automatic clini-
cal-grade stem cells, the more standardized and user
independent processing procedure, releases high
amount of stem cells as a final product ready for
cryopreservation, decreasestherisk of contamination,
reducesfina samplevolumeefficiently that causesto
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solve the storage space problem and decreasing the
cost of cryogenic storagein cord blood banks, provid-
ing optimal red blood cell depletion for the storage of
thefinal cdllular product!234781234],

Finaly, itisconcluded that Sepax® separator can
be used for cord blood volumereduction, DM SO €limi-
nation from thawed samples¥, to maintain GMP con-
formity™™, higher TNC and CD34* cell recoveries?.
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