Excellence in Separations

The ideal density gradient medium for
isolation of blood cells

OptiPrep™ is a sterile endotoxin test-  Axis-Shield density gradient media
ed solution of 60% iodixanol in water

. ) have always been, and continue to be,
with a density of 1.32 g/ml.

produced to the same high rigorous
Iodixanol was developed as an X-ray
contrast medium an has therefore been
subjected to rigorous clinical testing.

standards.

For every batch produced, a Certifi-
cate of Analysis is available at:

www.axis-shield-density-gradient-
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itates the fractionation of cells by flo-
tation from a dense load zone through

CONHCH,CHCH,OH CONHCH,CHCH,OH . . . .
either a continuous or discontinuous

Todixanol (MWt 1550) 0H . . .
gradient or through a simple density

‘ o ' barrier.
Iodixanol 1s non-1onic, non-toxic to

cells and metabolically inert.

Todixanol solutions can be made iso-
osmotic at all useful densities. p—

Todixanol solutions have low viscosity
and osmolarity

OptiPrep™ has been manufactured in
compliance with current EU guide to
cGMP.

Actual endotoxin levels in each batch
are usually measured at < 0.13 EU/ml.
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Unlike manufacturers of other density
gradient media, Axis-Shield do not

e X have to offer special, more expensive,

P as 'a od! low endotoxin-containing products; all
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Isolation of human mononuclear cells free from platelets

Any sedimentation technique in which a minor popula-
tion of low density particles (mononuclear cells) is be-
ing separated from a much larger population of rapidly
sedimenting denser particles (erythrocytes) suffers from
the problem of entrapment of the former by the latter.

An alternative flotation strategy is to add OptiPrep™ (or
a dense solution prepared from OptiPrep™) to whole
blood and thus adjust the density of the plasma to ap-
prox 1.095 g/ml and then layer it under a density barrier
of 1.078 g/ml (OptiPrep™ diluted with buffered saline).
Mononuclear cells float to the top of the density barrier
while the erythrocytes and PMNss stay in the load zone.
It is the only simple technique that separates the mono-
nuclear cells completely from the plasma (see figure).

More importantly, it is the only technique that also se-
parates these cells from the platelets. The mononuclear
cells are also "washed” free of plasma proteins by the

low-density barri- HBS
MC
er. In all methods

5 . . Low density
involving sedi- barrier 1.078 g/ml
mentation on to a , _ 600g -
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barrier, all of the N

- Blood adjusted by
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platelets lie on the

nuclear cell band. In this strategy the platelet contami-

top of the mono-

nation depends on the underlying plasma that is har-
vested. The lack of platelets is a huge advantage to any
subsequent culturing of monocytes from the mononu-
clear cells.

For a detailed protocol and references see CS on the
OptiPrep™ Applications CD or online at www.axis-
shield-density-gradient-media.com

Isolation of mononuclear cells from rat, mouse and bovine blood

Standard human peripheral blood mononuclear cell
(PBMC) isolation media such as Lymphoprep™ or
NycoPrep™ 1.077 are less effective for the isolation of
these cells from the blood of certain experimental ani-
mals. The density of the PBMCs from mice, rats and
rabbits is apparently slightly higher than that from hu-
mans. Some commercial media simply address this
problem by having a correspondingly raised density.
This simple solution however fails to address the simul-
taneous problem that the density of the (PMNs) is the
same. Thus although recoveries of PBMCs are satisfac-

tory, contamination from PMNs can be significant.

The alternative strategy solves this problem by main-
taining the density at 1.077 g/ml, while reducing the
osmolality of the medium from 295 mOsm to 265
mOsm. The density of the osmotically-sensitive PBMCs
is thus reduced to a value less than 1.077 g/ml. In this
manner, the difference in density between the PBMCs
and the PMNss is enhanced and the cells behave essen-

tially the same as those from human blood.

PBMCs may also be isolated by flotation: the method
involves adjustment of the density of the plasma of

whole blood to
approx 1.078 g/
ml by addition of

'l

1000-1500g
30 min at 20°C

a dense solution,

which allows
Blood

cells with a den- + OptiPrep™

sity lower than

1.078 g/ml to

float to the surface during the centrifugation (see fig-

ure). This flotation strategy, for reasons that are not
clear, allows satisfactory separation of PBMCs and
PMNs from other species without modulation of the
osmolality. It seems not to be species-sensitive and has
now been successfully applied to mouse, rat and bovine
blood using OptiPrep™.

For detailed protocols and references see C6, C7, C8
and C43 on the OptiPrep™ Application CD or
online at: www.axis-shield-density-gradient-
media.com
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Isolation of human monocytes from a leukocyte-rich plasma

The efficacy of the OptiPrep™ flotation method relies
on the slightly lower density of monocytes in combina-
tion with their larger diameter, which allows them to
float more quickly though a density barrier than the
lymphocytes. OptiPrep™ is added directly to a leuko-
cyte-rich plasma (LRP) to raise its density to approx.
1.1 g/ml. When this suspension is centrifuged, the leu-
kocytes, will float to the top of the plasma (see figure).
In this way the leukocytes, particularly the mononuclear
cells rapidly form a narrow band at the interface be-
tween the sample and a p = 1.084 g/ml solution layered
on top. Monocytes float upwards through this layer and
through a second low-density barrier (p = 1.068 g/ml)
to form a broad band which extends downwards from
the top of the 1.068 g/ml layer. Because lymphocytes
tend to be smaller and more dense than monocytes, they
float at a slower rate and in the time of the centrifuga-
tion, band predominantly at the bottom of the 1.068 g/
ml layer. The separation is therefore more rate-zonal
than isopycnic and is very sensitive to small changes in

conditions. Whole blood can be used but the yields of

cells are reduced and
the amount of leuko-
cytes which can be
processed in a single
tube is restricted by
the need to form a

sharp band of leuko-

cytes at the top of the sample layer, the volume of this
cannot therefore be increased significantly. Starting with
an LRP permits the use of a higher concentration of leu-
kocytes than is possible with whole blood. Small varia-
tions in run conditions from laboratory to laboratory
may influence the success of the method. For example,
reducing the density of the middle layer from 1.085 g/ml
to 1.078 (or even 1.074 g/ml) may provide a more effec-
tive separation by arresting the flotation rate of the lym-

phocytes more than that of the monocytes.

For a detailed protocol and references see C9 on the
OptiPrep™ Application CD or online at: www.axis-
shield-density-gradient-media.com

Isolation of polymorphonuclear cells from a leukocyte-rich plasma

With the exception of basophils, polymorphonuclear
leukocytes (PMNs) have a much greater buoyant densi-
ty (>1.082 g/ml) than mononuclear cells but the denser
neutrophils and all the eosinophils have a density that
seriously overlaps that of the less dense erythrocytes.

Using an LRP it is possible to use a discontinuous gra-
dient to separate the PMNs from the mononuclear cells.
This application was originally developed using
Nycodenz® and have now been adapted also to Opti-
Prep™.

The figure shows the isolation of PMNs using two lay-
ers of density 1.077 and 1.090 g/ml which can be pre-
pared from either Nycodenz® or OptiPrep™. The mon-
onuclear cells will band at the sample/1.077 g/ml inter-
face; the PMNSs at the 1.077/1.090 g/ml interface. Most
of the residual erythrocytes in the LRP will pellet.
Sometimes the density of the lower layer is increased to
1.095 g/ml.

600g for 30 min
LRP at 20°
MC
1.077 g/ml
PMN
1.090 g/ml
E

Using OptiPrep™ this method has been reported for a
variety of studies using human blood.

For a detailed protocol and references see C11 on the
OptiPrep™ Applications CD or online at www.axis-
shield-density-gradient-media.com
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In this leaflet we have presented some of the applica-
tions available for the isolation of blood cells using
OptiPrep. More information can be found at: www.axis-
shield-density-gradient-media.com. On the front page
click on “Mammalian and non-mammalian cells”.

Altogether there are now 55 applications available for
the isolation of mammalian and non-mammalian cells
using OptiPrep™
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Mononuclear cells free from platelets

Isolation of platelets from whole human blood

Although platelet-rich plasma (PRP) is relatively easy
to produce by centrifugation of whole blood, yields of
platelets may be variable, because many of them are
trapped within the erythrocyte layer. Although they can
be recovered by washing these cells with isotonic sa-
line, it is a general rule that to avoid activation of the
platelets, the number of centrifugations and resuspen-
sions should be kept to a minimum. Another problem is
that aspiration of the PRP must be performed carefully
to avoid contamination from leukocytes in the buffy

coat which lies atop the erythrocytes.

To provide a highly purified platelet fraction from hu-
man blood, Ford et al layered whole blood over a densi-
ty barrier of Nycodenz® (p = 1.063 g/ml) that allowed
the erythrocytes and leukocytes to pellet during centrif-
ugation at 350g. The platelets, because of their small
size, sediment much more slowly: they were recovered
as a broad band extending into the density barrier from

just above the interface (see figure).

The platelets recov-

ered from this density Blood

barrier method were .
350g for 15 min
BTG

used directly in aggre- at 20°C

gation studies, the
Nycodenz® did not

interfere with this pro-

Equal volume of
1.063 g/ml

cess. The method has been adapted to OptiPrep™ and it
is in this form that the method has been most widely
used. Several papers have confirmed the purity (by flow
cytometry) and functional integrity of the platelets.

For a detailed protocol and references see C12 on the
OptiPrep™ Applications CD or online at: www.axis-
shield-density-gradient-media.com

AXIS-SHIELD

Innovation for Life




