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Preface

Much of modern cell and molecular biology relies on the
isolation of pure, functionally intact populations of cells,
subcellular organelles and macromolecules in high yield
and both research and clinical applications provide an
impetus for the development of improved separation
technology.

The most commonly used method of separating suspen-
sions of mixed populations of biological particles is cen-
trifugation in density gradients - and the choice of medi-
um used to form the gradients is critical for the retention
of particle function. Since the early sixties Nycomed have
been developing and producing iodinated compounds as
X-ray imaging agents. It was recognized early on that
these compounds were also well suited to the formation
of density gradients and offered new opportunities for
improved methods of separating biological particles, es-
pecially osmotically-sensitive cells and subcellular orga-
nelles. Nycomed has therefore been actively involved
over the last 30 years in the research and development of
density gradient media.

w 20°C protected

Norge AS

2913 -10

\ ST\ A20Ks03

' AS, Oslo, Norway

A new chapter opened in Nycomed’s history, when in
February 2000, Axis-Shield took over responsibility for
these products. Today, Axis-Shield offers a range of io-
dinated density gradient media, produced in compliance
with FDA and EU ¢cGMP standards and regulatory re-
quirements, which can be used for the purification not
only of cells and organelles but also membrane vesicles,
viruses, proteins, nucleic acids and lipoproteins. The use
of these compounds as contrast media demanded that
they be rigorously tested to ensure their safety and suita-
bility for clinical use. Axis-Shield density gradient media
are therefore proven to be non-toxic; have a low osmolal-
ity and are sufficiently dense to permit the purification of
all types of biological particle.

) No other density gradient media conform to
such strict clinical criteria.

For further information regarding our Density Gradi-
ent Media please go to: www.axis-shield-density-
gradient-media.com

—
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Iodinated Density Gradient Media

Molecular structure

lodinated media are derivatives of trilodobenzoic acid
and capable of forming solutions that are uniquely
capable of banding any biological particle, according to
its buoyant density, often under isoosmotic conditions. In
1968 Boyum (1) published his famous density barrier
method for the isolation of mononuclear cells from
human blood that used sodium metrizoate (Figurel) and
Ficoll®. This technique received universal approval and
Nycomed was the first company to introduce a ready-
made medium in 1973 based on his original formula. The
modern version is called Lymphoprep™ and more
recently metrizoate has been replaced by diatrizoate

(Figure 2).

CH,COHN NCOCH,
Metrizoic acid (MWt 628)
I I

COOH

Figure 1 Molecular structure of metrizoic acid

CH,COHN NHCOCH,

Diatrizoic acid (MWt 614)

I I
COOH

Figure 2 Molecular structure of diatrizoic acid

Both metrizoate and diatrizoate are ionic compounds
which are able to interact with other charged groups on
biological particles and also influence the distribution of
ions across membranes, thus the development of non-
ionic iodinated compounds was the next important step.
Metrizamide was introduced in 1973 (2,3) and iohexol in
1982 (4). Both of these non-ionic gradient media can
form solutions of high density (>1 .30 g/ml at 60% w/v);
in metrizamide the carboxyl group present in metrizoic
acid is linked to glucosamine, while in iohexol the
carboxyl group is linked to the amine group of 3-amino-
1,2-propanediol. This difference gives iohexol some
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advantages over metrizamide, notably its lower toxicity
towards cells and autoclavability. The systematic name of
iohexol is 5-(N-2,3-dihydroxypropylacetamido)-2,4,6-
triiodo-N,N’-bis(2,3-dihydroxypropyl)isophthalamide
whose molecular structure is given in Figure 3. Its
molecular mass is 821.

CH,
H, OH I 0 H
CHCH,NHCO | NCH, CHCH, OH
on
I I
Nycodenz (MWt 821) ~ CONHCH,CHCH,OH
OH

Figure 3 Molecular structure of Nycodenz®

CH, CH,
H, OH I |Co OH (|:0 I CH, OH
GHEHNHCO IJCHZ CHCH, N._ CONHCH, ICH
OH on
I I 1 1
CONHCH,CHCH,0H  CONHCH, CHCH, OH
Iodixanol (MWt 1550) OH (l)l—l

Figure 4 Molecular structure of iodixanol

The latest addition to Axis-Shield’s nonionic iodinated
compounds is iodixanol. The systematic name of
iodixanol is 5,5 -[(2-hydroxy-1,3-propanediyl)-bis
(acetylimino)]bis-[N,N bis(2,3dihydroxypropyl)-2,4,6-
triiodo-benzenedicarboxamide] whose molecular structure
is given in Figure 4. Its molecular mass is 1550 and it is
essentially a dimer of Nycodenz®.

. OptiPrep™ is the trademark name for a sterile
60% (w/v) solution of iodixanol in water

. Nycodenz® is the trademark name for iohexol

The chemical properties and stability of Nycodenz® and
iodixanol are related to their structure (Figures 3 and 4).
Their high density derives from the presence of the
substituted triiodobenzene rings which are linked to a
number of hydrophilic groups.
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Solubility, stability and spectroscopic properties

The highly hydrophilic side chains of Nycodenz® and
iodixanol make these media readily soluble in water (5).
At pHs below 9 solutions are stable almost indefinitely.
Above pH 9 there is a very slow generation of inorganic
iodine, but even after 12 months this represents a degra-
dation of only 0.01% of the compound. Concentrations in
water up to 80% (w/v), equivalent to a density of approx
1.426 g/ml can be prepared. Nycodenz® and iodixanol
are also soluble in formamide, dimethylformamide and in
ethanolic solutions; concentrations up to 50% (w/v) are
possible. Non-aqueous media may be of particular use for
minimizing loss of water soluble molecules from some
biological particles, particularly nuclei and mitochondria.

Prolonged exposure of Nycodenz® and iodixanol to sun-
light over a period of months, and to a lesser extent, to
artificial light, may lead to the release of iodine from
these compounds, but the extent of the reaction is gener-
ally insignificant when working with solutions on a day
to day basis.

Absorbance

A =244 nm

max

0.5

0
190 215 240 265 290
Wavelength (nm)

Figure 5 Absorbance spectrum of Nycodenz®
(0.05 mg/ml in water)

The iodinated aromatic nucleus absorbs strongly in the
ultraviolet region of the spectrum (Figure 5) with an ab-
sorbance maximum of approx 244 nm; this can be used
as a direct measurement of the concentration of the medi-
um in gradient fractions.

Iodixanol and Nycodenz® in solution are stable to heat
and may be autoclaved; stability to autoclaving is en-
hanced by the presence of millimolar concentrations of
an organic buffer such as Tris and also Ca/Na-EDTA.

WWW.AXIS-SHIELD-DENSITY-GRADIENT-MEDIA.COM

Density, osmolality and viscosity

These important physicochemical properties of
Nycodenz® and iodixanol solutions have been fully in-
vestigated and some of the data is summarized in Figure
6, which shows the relationships between density, osmo-
lality, viscosity and concentration of aqueous solutions,
measured at 20°C. Comparative data for some other me-
dia in common use for the fractionation of biological ma-
terial is also included.

Expressed in terms of % (w/v), for any given concentra-
tion, solutions of Nycodenz® are denser than those of
sucrose or Polysucrose™ 400, less dense those of CsCl or
Percoll® and almost identical to those of iodixanol.

Density (g/ml)
Sucrose Polysucrose —Percoll A
—Nycodenz —lodixanol CsClL

1.3

= L
0 10 20 30 40 50 60

Osmolality (mOsm)
1.000

B Sucrose Polysucrose —Percoll
—Nycodenz —lodixanol CsCl

800

600

400

200

0 T T T I T
0 10 20 30 40 50 60

Viscosity (mPas)

Sucrose Polysucrose —Percoll C
25 | —=Nvcodenz —lodixanol CsCl

20
15+
10 |

//
/

0 —
0 10 20 30 40 50
Concentration (%o w/v)

Figure 6 Physiochemical characteristics of
gradient media; A density, B osmolality,
C viscosity
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The osmotic behaviour of solutions is often critical when
choosing a gradient medium. When separating cells
(lacking a rigid cell wall) or subcellular organelles it is
most important to maintain a constant osmolality through-
out the gradient. Exposing cells, organelles and membrane
vesicles to changing osmolality will alter not only their
volume and hence their density, but their viability and
function might also be impaired. The resolution of these
biological particles depends on differences in density,
making osmotic conditions in the gradient an important
factor. Less obviously, the density of many viruses,
nucleic acids and proteins, and consequently their banding
and resolution in gradients, may also be significantly
affected by the osmolality of the medium. Moreover
changes in the hydration of nucleic acids and proteins
which occur in media of high osmolality may affect their
molecular stability (6).

The use of polysaccharides such as Polysucrose™ 400 is
limited not only by their density range but also by the non
-linear relationship between concentration and osmolality.
Sucrose, Nycodenz® and iodixanol exhibit a near linear
relationship between concentration and osmolality. The
osmolality of Nycodenz® solutions is considerably lower
than that of sucrose (and CsCl) but above a density of
approx 1.16 g/ml (approx 30% w/v) Nycodenz® solutions
are hyperosmotic, although even at 50% (w/v), which is
equivalent to a density of 1.265 g/ml (greater than that of
the great majority of biological particles) the osmolality is
only 485 mOsm. At the densities which are commonly
used to isolate subcellular organelles, sucrose (and
inorganic salt solutions) have osmolalities in excess of
1500 mOsm. Percoll® solutions in water do not exhibit
any significant osmolality since Percoll®, is a colloid
rather than a true solute.

Because of the higher molecular mass of iodixanol, the
osmolality of its solutions (calculated from freezing point
depression measurements) is less than half that of
Nycodenz® solutions of the same density. It is technically
difficult to measure the osmolality of concentrations of
iodixanol above 50% (w/v). Vapour pressure measure-
ments for example give a lower value (170 mOsm) than
freezing point measurements (approx 260 mOsm) at 60%
(w/v). The reason for this is not clear but may be related
to the tendency of iodixanol to form oligomers at these
higher concentrations and thus reduce the effective
number of particles in solution. This has no effect on the
density but it affects colligative properties such as osmo-
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lality. However when OptiPrep™ is diluted with an iso-
osmotic medium to provide a solution containing 40- 50%
(w/v) iodixanol, the osmolality is easily measured and
reproducible and in the range 285-305 mOsm. In this
manner working solutions can be produced which are iso-
osmotic with the biological particles being fractionated.

Solutions of Nycodenz®, are less viscous (Figure 6) than
any other gradient medium, except CsCl, thus particles
sediment very rapidly in this medium. When very dense
gradients are required, the viscosity can be reduced even
further by using deuterium oxide (D,0) as the gradient
solvent (p = 1.105 g/ml). However, partial substitution of
D,0 for H,O in the hydration shell of particles is likely to
lead to an increase in their effective buoyant densities.

Although the viscosity of iodixanol solutions is slightly
higher than those of Nycodenz®, it is lower than those of
sucrose. Since however many particles exhibit densities in
iodixanol that are much lower than those in sucrose (and
often lower than those in Nycodenz®), the density range
of gradients of iodixanol required to band the particles is
also lower. Consequently these gradients usually have a
very low viscosity.

Biological Properties

A number of lines of evidence point to the lower toxicity
of Nycodenz® and iodixanol compared to all other
gradient media. Both Nycodenz® and iodixanol, as
widely used X-ray contrast media (Omnipaque™ and
Visipaque™ respectively), have undergone extensive
clinical testing. Comparative clinical studies with other X-
ray contrast media have shown the non-toxic nature of
Nycodenz® (7,8). In clinical trials iodixanol has been
shown to have extremely low acute toxicity in rodents and
the LDs, was higher than for any other X-ray contrast
medium tested (9) Upon injection it is rapidly excreted by
the kidneys in an unchanged form (10) and in clinical
trials iodixanol showed a lower frequency of adverse
effects, compared to other media (11,12).

Non-ionic media such as iodixanol have been shown to
induce markedly less abnormalities (the formation of
cytoplasmic vacuoles) in cultured renal epithelial cells
compared to ionic media such as metrizoate (13). This
maybe related to the fact that metrizoate is an impermeant
ion which could affect the Gibbs Donnan equilibrium of
ions across the cell membrane. Induction of vacuolization
however is not related to kidney function in rats or
monkeys (14). In other studies (15) rat glial cells showed

—
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only a transient and small reduction in viability when
exposed to iodixanol with no changes in intracellular
morphology, although Nycodenz® did affect viability
and induced vacuolization. No teratogenic potential of
iodixanol has been observed in rats or rabbits, nor any
genotoxicity (four separate standard tests) or antigenic
potential in passive cutaneous anaphylactic or active sys-
temic anaphylactic tests in guinea pigs (14).

Studies have shown that iodixanol does not bind to pro-
teins in human plasma (10) and neither iodixanol (16) or
Nycodenz® (17) have significant effects on cell morphol-
ogy or on cell growth, nor are they metabolized by cells.
MOLT-4 T cells have been grown as monolayers in a
standard RPMI medium supplemented with 5% (w/v)
iodixanol. After 1-72 h the increase in viable cell number,
as judged by the MTT Test was identical to control cells
grown in the absence of the medium (16). Confluent
monolayers of human embryo lung fibroblasts can be
exposed to 30% (w/v) iodixanol in culture medium for up
to 3 days without any change in cell viability or subse-
quent plating efficiency. Nycodenz® solutions have also
been shown to be very resistant to bacterial degradation.

A wide variety of membrane-bound enzymes show little
or no inhibition in the presence of Nycodenz® or iodixa-
nol and considerably less inhibition compared to that ob-
served in the presence of sucrose or metrizamide.
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Industrial production of density gradient media

Axis-Shield density gradient media are produced by
Fresenius Kabi Norge AS, a subsidiary of Fresenius AG.

With its comprehensive range of products in combination
with responsive services Fresenius Kabi has a unique po-
sition in its business fields and is the European leader in
infusion and nutrition therapy.

Dedication to quality is an integral part of the culture and
values at Fresenius Kabi. They provide thorough evalua-
tion and testing of all manufactured materials in modern,
fully equipped, quality-control laboratories. Their facili-
ties operate under strict FDA and EU cGMP compliance.
The use of highly automated production equipment com-
bined with experienced personnel who have a total com-
mitment to cGMP, further ensure product quality and
customer satisfaction.

The production operations follow the routines prescribed
in the production documentation, where all steps in the
process are defined.

Cleaning

The mixing tanks, the pipelines and the filling equipment
are cleaned with Water for Injection. All cleaning proce-
dures are thoroughly tested and validated to ensure clean
tanks between manufacturing of different products.

In order to conserve the microbiological integrity of the
product, the entire production line is treated with water
for injection > 80°C at regular intervals.

Preparation of the solution

The production takes place in grade C areas.

Mixing is performed in large stainless steel tanks. The
mixing tank, which is placed on weight cells is filled with
Water for Injection. Active ingredients and the required
excipients are added and the mixture is agitated until
completely dissolved. After a fixed stirring time, samples
are taken for physical, chemical and microbiological
inprocess analyses. When the product has achieved the
required physical and chemical specifications, the prod-
uct is ready for filtration and filling.

Preparation of the bottle

The bottle is made of pharmaceutical grade polypropyl-
ene The bottles are moulded according to an injection
blow moulding principle following four steps:

* Heating of the granulate to approx. 220°C to form the

parison and to perform the treads and bottle body

* Conditioning and adjustment of temperature

* Blow moulding: The parison is stretched lengthwise by a
stretch pin and blown to its final shape

* Ejection of finished bottles from the machine onto the
conveyor belt.

Filling
The transport of the bottles from the moulding machine,

filling and capping of bottles are carried out under condi-
tions given in PIC regulations grade A.

The solution is filtrated through a membrane filter before
filling. The pre-cleaned filling line, filter and filling ma-
chine are flushed with solution prior to filling.

The bottles are filled to a volume not less than nominal
volume. The filling is performed according to a mass flow
meter principle. The bottles are capped immediately after
filling. After filling and capping, the bottles are stacked in
autoclave racks and are ready for sterilization.

At specified intervals samples are withdrawn in order to
verify correct filling volumes and functional testing. Sam-
ples for bioburden — and endotoxin testing are collected
during the process. A filter integrity test is performed be-
fore and after filling.

Sterilization

The filled bottles are subjected to a validated steam sterili-
zation cycle on the day of mixing and filling. The auto-
clave is computer controlled and operates by means of
clean steam, distilled water and compressed air. It gives a
sterilization cycle at 121°C which ensures that a minimum
of F” value = 12 is delivered to the product.

Packaging

The filled sterilized units are visually inspected, labelled
and packed into transport cartons.

Container/Closure information

The material of the bottles is a copolymer of polypropyl-
ene and ethylene. The bottleneck is especially designed to
support the excellent and controlled pouring qualities and
the octagonal shaped body of the bottle supports a firm
grip. The bottles are supplied with a screw cap. The de-
sign of the screw cap ensures that the bottle can be reo-
pened several times. It has a pilfer-proof ring, which is
broken when the bottle is opened for the first time. The
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screw cap consists of a white polypropylene shell and a
polypropylene plug or a perfusable cap with white shell
with an aluminium pealable lid and a chlorobutyl rubber
stopper that seals the bottle. The perfusable screw cap is
designed to be used as an ordinary screw cap or allow for
a syringe needle to be inserted through the top of the cap
and further down through the rubber plug. The top of the
cap is covered with a protective aluminium lid, which is
pealed off before use. The caps are pre-assembled by the
manufacturer.

Quality control/Quality assurance

After production the products are controlled in the QC
laboratory for pH, density and osmolality. The specifica-
tion on density is within + 0.001 g/ml of the desired val-
ue. The specification on osmolality is within = 15 mOsm
of the desired value. The content of endotoxin should be
less than 1.0 EU/ml (according to European Pharmaceuti-
cal Standards). However, our goal is to produce batches
with endotoxin content less than 0.13 EU/ml.

The Fresenius Kabi quality system meets the require-
ments of the NS-EN ISO 9001.
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Lymphoprep™

A simple and effective method for the isolation of mono-
nuclear cells from human blood was reported by Dr. Arne
Boyum in 1968. For more than 35 years a commercial
medium known as Lymphoprep™ has been widely used
for isolating these cells.

Mononuclear cells (monocytes and lymphocytes) have a
lower buoyant density than the erythrocytes and the poly-
morphonuclear (PMN) leukocytes (granulocytes). The
vast majority of mononuclear cells have densities below
1.077 g/ml. These cells can therefore be isolated by cen-
trifugation on an isoosmotic medium with a density of
1.077 g/ml, which allows the erythrocytes and the PMNs
to sediment through the medium while retaining the mon-
onuclear cells at the sample/medium interface.

The described method is rapid, simple and reliable and
gives excellent results with blood samples from normal
individuals and patients.

To obtain the maximum yield it is important that the
blood sample is diluted 1:1 with physiological saline
before being applied to the Lymphoprep™

The contamination of erythrocytes in the mononuclear
cell suspension is usually between 3-10% of the total cell
number.

Some immature PMNs may band with the lymphocytes
during intense immunosuppressive therapy. It is essential
to remove most of the platelets from mononuclear cell
preparations in order to avoid inhibition in the cytotoxici-
ty test.

Lymphoprep™ is a ready-made, sterile and endotoxin
tested solution with the following specifications:

Sodium diatrizoate: 9.1% (w/v)
Polysaccharide: 5.7% (w/v)
Density: 1.077 £ 0.001 g/ml
Osmolality: 290 + 15 mOsm
Endotoxins: < 1.0 EU/ml

Each batch of Lymphoprep™ is checked on the level of
endotoxins using a specific LAL test. Our goal is to pro-
duce batches with an endotoxin level lower or equal to
0.13 EU/ml. For every batch produced a Certificate of
Analysis showing the actual values of density, osmolality
and endotoxins is made available at www.axis-shield-
density-gradient-media.com. We also claim sterility ac-
cording to Ph.Eur

Lymphoprep™ is manufactured, packed and released in
compliance with:

1. Current EU guide to Good Manufacturing Practice
2. Fresenius Kabi AS Quality System
3. Fresenius Kabi AS Manufacturing Licence

Lymphoprep™ has the same specifications as the ex-
pensive PLUS or PREMIUM media from other manu-
facturers.

Lymphoprep™ can be used for the preparation of pure
lymphocyte suspensions for tissue typing, antilymphocyte
sera and immunological research. Thorsby and Brattelie
used this technique with only slight modifications in the
preparation of pure lymphocyte suspensions for cytotoxi-
city tests and lymphocyte cultures.

Lymphoprep™ is supplied as a sterile solution in the
following package sizes:

Prod. no. 1114544 1x250ml
Prod. no. 1114545 4x250ml
Prod. no 1115754 1x500ml
Prod. no. 1114547 6x500ml

Prod. no. 1115757
Prod. no. 1115758

20x250ml (Econo-pack)
12x500ml (Econo-pack)

Boyum, A. (1968)
Separation of leucocytes from blood and bone marrow
Scand. J. Clin. Lab. Invest., 21, suppl.97
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Lymphoprep™ Tube

A simple and effective method for the isolation of mono-
nuclear cells from human blood was reported by Dr. Arne
Boyum in 1968. For more than 35 years a commercial
medium known as Lymphoprep™ has been widely used
for isolating these cells.

Mononuclear cells (monocytes and lymphocytes) have a
lower buoyant density than the erythrocytes and the poly-
morphonuclear (PMN) leukocytes (granulocytes). The
vast majority of mononuclear cells have densities below
1.077 g/ml. These cells can therefore be isolated by cen-
trifugation on an isoosmotic medium with a density of
1.077 g/ml, which allows the erythrocytes and the PMNs
to sediment through the medium while retaining the mon-
onuclear cells at the sample/medium interface.

The described method is rapid, simple and reliable and
gives excellent results with blood samples from normal
individuals and patients.

The success of the standard method for isolation mono-
nuclear cells using Lymphoprep™ depends to a large
extent on the careful layering of the diluted blood sample
on top of the centrifugation medium to maintain a sharp
interface between the two layers. This procedure requires
some practise and can be time-consuming with large
numbers of samples.

Lymphoprep™ Tube is a sterile tube in which the Lym-
phoprep™ is contained below a plastic filter disc. This
allows blood to be poured simply and directly into the
tube, the disc preventing any mixing with the separation
medium. The erythrocytes displace the Lymphoprep™
upwards to allow mononuclear cells to band above the
filter disc.

Lymphoprep™ is a ready-made, sterile and endotoxin
tested solution with the following specifications:

Sodium diatrizoate: 9.1% (w/v)
Polysaccharide: 5.7% (w/v)
Density: 1.077 £ 0.001 g/ml
Osmolality: 290 + 15 mOsm
Endotoxins: < 1.0 EU/ml

Each batch of Lymphoprep™ is checked on the level of
endotoxins using a specific LAL test. Our goal is to pro-
duce batches with an endotoxin level lower or equal to
0.13 EU/ml. For every batch produced a Certificate of

Analysis showing the actual values of density, osmolality
and endotoxins is made available at www.axis-shield-
density-gradient-media.com. We also claim sterility ac-
cording to Ph.Eur.

Lymphoprep™ is manufactured, packed and released in
compliance with:

1. Current EU guide to Good Manufacturing Practice
2. Fresenius Kabi AS Quality System
3. Fresenius Kabi AS Manufacturing Licence

Lymphoprep™ has the same specifications as the ex-
pensive PLUS or PREMIUM media from other manu-
facturers.

Lymphoprep™ Tube can be used for the preparation of
pure lymphocyte suspensions for tissue typing, antilym-
phocyte sera and immunological research. Thorsby and
Brattelie used this technique with only slight modifica-
tions in the preparation of pure lymphocyte suspensions
for cytotoxicity tests and lymphocyte cultures.

Lymphoprep™ Tube is supplied as a sterile solution in
the following package sizes:

Prod. no. 1019817 30 tubes (each filled with 2ml)
Prod. no. 1019818 18 tubes (each filled with 10ml)

—
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NycoPrep™ 1.077

In 1983 Dr. Arne Boyum devised a new separation medi-
um for the density barrier isolation of human mononucle-
ar cells. This medium is based on Nycodenz®, a tri-
iodinated derivative of benzoic acid with three aliphatic,
highly hydrophilic side chains with a molecular weight of
821. In NycoPrep™ 1.077, Nycodenz® replaces sodium
diatrizoate of the Ficoll/Hypaque method and a buffered
sodium chloride solution maintains the correct osmotic
environment. Importantly no Ficoll or other polysaccha-
ride is added. Thus the components of NycoPrep™ 1.077
are unlikely to mask receptors or other marker molecules
on the surface of lymphocytes. Mitogen stimulation of
the mononuclear cells recovered is found to give results
similar to or better than, cells isolated by the Ficoll/
Hypaque method.

Using NycoPrep™ 1.077, the erythrocytes do not form
such a compact pellet and if resuspended, appear as sin-
gle, unclumped cells of good morphological appearance.

To obtain the maximum yield it is important that the
blood sample is diluted 1:1 with physiological saline
before being applied to the NycoPrep™ 1.077.

The contamination of erythrocytes in the mononuclear
cell suspension is usually between 3-10% of the total cell
number.

Some immature PMNs may band with the lymphocytes
during intense immunosuppressive therapy. It is essential
to remove most of the platelets from mononuclear cell
preparations in order to avoid inhibition in the cytotoxici-
ty test.

NycoPrep™ 1.077 is a ready-made, sterile and endotox-
in tested solution with the following specifications:

Nycodenz: 14.1% (w/v)
NaCl: 0.44% (w/v)
Tricine/NaOH, pH 7.0: SmM
Density: 1.077 £ 0.001 g/ml
Osmolality: 295 + 15 mOsm
Endotoxins: < 1.0 EU/ml

Each batch of NycoPrep 1.077™ is checked on the level
of endotoxins using a specific LAL test. Our goal is to
produce batches with an endotoxin level lower or equal to
0.13 EU/ml.
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For every batch produced a Certificate of Analysis show-
ing the actual values of density, osmolality and endotox-
ins is made available at www.axis-shield-density-gradient
-media.com. We also claim sterility according to Ph.Eur.

NycoPrep™ 1.077 is manufactured, packed and released
in compliance with:

1. Current EU Guide to Good Manufacturing Practice
2. Fresenius Kabi AS Quality System
3. Fresenius Kabi AS Manufacturing Licence

NycoPrep™ 1.077 can be used for the preparation of pure
lymphocyte suspensions for tissue typing, antilymphocyte
sera and immunological research.

The described method is rapid, simple and reliable and
gives excellent results with blood samples from normal
individuals and patients.

NycoPrep™ 1.077 is supplied as a sterile solution in the
following package size:

Prod. no. 1114550

Boyum, A. (1983)
In lodinated Gradient Media, a practical approach (ed.
D. Rickwood). 147-171, IRL Press

4x250ml

Ficoll is a trademark of GE Healthcare companies
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Polymorphprep™

With the exception of the basophils, polymorphonuclear
leukocytes (PMNs) have a much greater buoyant density
than the mononuclear cells, > 1.085 g/ml. Unfortunately,
the buoyant density of the erythrocytes tends to be from
1.09-1.11 g/ml, this makes a separation from whole blood
using a density barrier similar to that used for mononu-
clear cells, more difficult. A number of procedures have
been developed in an effort to overcome these difficul-
ties.

The high osmolality of Polymorphprep™ causes erythro-
cytes to lose water and shrink, thus increasing their effec-
tive buoyant densities. This allows the dextran aggregat-
ed erythrocytes to sediment rapidly through the dense
medium.

Because the osmotic gradient between the medium and
the erythrocytes declines as the cells sediment further
into the medium (ie the water loss from the erythrocytes
is greatest at the top of the Polymorphprep™ and pro-
gressively decreases as they sediment further) — a gradi-
ent of diatrizoate forms within the density barrier. The
PMNs band within this density gradient while the mono-
nuclear cells remain at the sample/medium interface.

Polymorphprep™ is a ready-made, sterile and endotox-
in tested solution with the following specifications:

Sodium diatrizoate: 13.8% (w/v)
Dextran 500: 8.0% (w/v)
Density: 1.113 + 0.001 g/ml
Osmolality: 445 £ 15 mOsm
Endotoxins: < 1.0 EU/ml

Each batch of Polymorphprep™ is checked on the level
of endotoxins using a specific LAL test. Our goal is to
produce batches with an endotoxin level lower or equal to
0.13 EU/ml.

The method is effective only with whole undiluted hu-
man blood not with a leukocyte-rich fraction or blood
from animal species.

The temperature is important to obtain optimal results, as
changes in temperature effect the density and viscosity of
the Polymorphprep™ solution. The temperature of the
blood sample and the medium should be kept between 18
-22°C.

Analysis of the top and bottom bands from the Poly-
morphprep™ separation using a Coulter STKR Cell Ana-

lyzer is shown in the figure beneath. The analyzer deter-
mines the number of cells in the sample (ordinate) as a
function of cell volume (abscissa). Relative cell number is
the number of cells of a particular volume expressed as a
fraction of the total in each sample. The top band contains
only lymphocytes (40-80 fl) and monocytes (80-130 f1); all
of the PMNSs (150-320 f1) are in the bottom band which has
negligible contamination from mononuclear cells. Con-
tamination of the PMN band by erythrocytes is between
2-6% of the total cell number.

Relative number

4 8 12 16 20 24 28 32
Cell vol (femtolitres x 0.1)
Figure 7 Coulter STKR analysis of the two bands from a Poly-
morphprep™ separation. The upper () band contains all of the mono-
nuclear cells (MC); the lower () band contains PMNs and less than
2% MCs.

Polymorphprep™ is supplied as a sterile solution in the
following package size:

Prod. no. 1114683 1x250ml

—
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Polysucrose™ 400

Product description

Polysucrose™ 400 is a synthetic high molecular weight
polymer made by the copolymerization of sucrose and
epichlorohydrin. The molecules have a branched struc-
ture with a high content of hydroxyl groups giving a good
solubility in aqueous solutions. The product is similar to
Ficoll® 400 from GE Healthcare.

The reactivity and stability of Polysucrose™ 400 are de-
termined by its hydroxyl groups and the glycosidic bonds
in the sucrose residues. Polysucrose™ is stable in alka-
line and neutral solutions. At pH values lower than 3, it is
rapidly hydrolyzed, especially at elevated temperatures.
In neutral solutions, Polysucrose™ 400 can be sterilized
by autoclaving at 110°C for 30 minutes without any deg-
radation.

Polysucrose™ 400 is readily soluble in aqueous solutions
when added slowly to the liquid with constant stirring.
Concentrations up to 50% (w/v) can easily be obtained.

Applications

Using sodium metrizoate and a polysaccharide Bayum
(1968) developed a one-step centrifugal technique for
isolation of lymphocytes (Lymphoprep™). In this meth-
od the polysaccharide aggregates the erythrocytes, there-
by increasing their sedimentation rate. Polysucrose™ 400
has also been used as a density gradient medium for the
purification of other cells and in membrane fractionation.

Non-ionic high molecular weight solutes such as poly-
sucrose are required for a number of other research sce-
narios. Polysucrose™ 400 may be used as a stabilizing
agent in protein solutions and it can function as an immu-
no-logically inert carrier for low molecular weight hap-
tens in immunological studies. Polysucrose™ 400 is also
used to reduce non-specific binding of labelled probes to
nitrocellulose membranes during nucleic acid hybridiza-
tion. It also simplifies the loading of nucleic acids into
the sample wells of agarose gels for electrophoresis.
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Technical data
53 -59°
0.14-0.20
450,000 + 100,000

Specific optical rotation (o)p 2o
Intrinsic viscosity (20° C)

Average molecular weight (Mw)

Mw distribution by GPC conforms to standard
Loss on drying (%) <5.0%

pH (10% w/v aqueous solution) 7.0-9.0
Sulphated ash <0.3%

Content of chloride (ppm) <500 ppm
Microbiological contamination <100 CFU/g

<10 yeasts and mould/g

Availability

Polysucrose™ 400 is available in the following package
sizes:

Prod. no. 1026582 1x500¢g
Prod. no. 1006031 Ix 5kg
Prod. no. 1017120 1x25kg

Density (g/ml)

Sucrose Polysucrose —Percoll
—Nvcodenz —Iodixanol CsCl

13F

Concentration (% w/v)

Figure 8 Concentration vs. Density for some density solu-
tions

Ficoll is a trademark of GE Healthcare companies
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Nycodenz®

Nycodenz® is an off-white powder, freely soluble in wa-
ter. Solutions up to 80% (v/w) with a density of 1.426 g/ml
can be prepared.

CH,
H, OH 1 | 0 OH
CHCH,NHCO | NCH, CHCH, OH
on
I I
Nycodenz (MWt 821) CONHCHZ(I) CHHCH2 OH

Nycodenz® was originally developed as an X-ray con-
trast medium and has therefore been subjected to rigorous
clinical testing.

Nycodenz® is non-ionic, non-toxic to cells and metaboli-
cally inert.

Nycodenz® can be used for the isolation of cells, subcel-
lular organelles and membranes, macromolecules and
viruses.

Nycodenz® forms true solutions. It is therefore easy to
remove the medium from the cells after fractionation.

Nycodenz® is resistant to bacterial degradation.
Nycodenz® solutions can be autoclaved.

Nycodenz® is the trademark name for iohexol, whose
systematic name is 5-(N-2,3-dihydroxypropylacetamido)
2,4,6-tri-iodo-N-N -bis(2,3-dihydroxypropyl)isophthal-
amide. It has a molecular weight of 821. The chemical
properties and stability of Nycodenz® are related to its
structure. Its high density derives from the presence of a
substituted triitodobenzene ring linked to a number of hy-
drophilic groups which are responsible for the high water
solubility of Nycodenz®. It is a non-ionic derivative of
metrizoic acid; the carboxyl group present in metrizoic
acid is linked to the amine group of 3-amino-1,2-
propanediol. The dihydroxypropylacetamido side chain is
responsible for the very low toxicity of Nycodenz® com-
pared to metrizamide. The iodinated aromatic nucleus
absorbs strongly in the ultraviolet region of the spectrum
with an absorption maximum of 244 nm.

WWW.AXIS-SHIELD-DENSITY-GRADIENT-MEDIA.COM

Gradients of Nycodenz® can be generated by:

» Diffusion of a discontinuous gradient; simple prepara-
tion within 45 minutes.

* Tilted tube rotation (Gradient Master™),

* Two-chamber gradient maker

e Freezing/thawing of a solution of uniform density
o Centrifugation (self-generated gradient)

The density of Nycodenz® in solution can be determined
by measuring the refractive index or it can be calculated
from absorbance measurements

Nycodenz® is a non-colloidal medium therefore the dis-
tribution of cells in gradients can be determined using a
haemocytometer, electronic particle counter or by light
scattering measurements using a spectrophotometer.

Nycodenz® does not interfere with the orcinol and diphe-
nylamine reactions for the estimation of nucleic acids nor
with the very sensitive dye binding assays for protein and
DNA.

Polysaccharides and sugars can be determined in the pres-
ence of Nycodenz® using the phenol/H,SO, assay. Fluo-
rimetric assays of nucleic acids and proteins can also be
carried out in the presence of Nycodenz®. Nycodenz®
does not interfere with most assays for the marker en-
zymes of subcellular components, also commercial scin-
tillants are compatible with Nycodenz®.

Nycodenz® can be removed from samples by dialysis,
ultrafiltration or gel filtration. Cells, subcellular organelles
and other particulate matter can be isolated from
Nycodenz® by centrifugation without the risk of contami-
nating the pellet with Nycodenz®.

Nycodenz® is supplied as a powder in the following
package size:

Prod. No. 1002424 1x500¢g

—
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OptiPrep™

OptiPrep™ is a sterile endotoxin tested solution of 60%
iodixanol in water with a density of 1.32 g/ml.

CH,4 CH,
(EH2 OH 1 Co (|)H C|O I CH, OH
e e NCH, CHCH, N._ CONHCH, |CH
OH OH
I I I I
CONHCH,CHCH,OH  CONHCH, CHCH, OH
Iodixanol (MWt 1550) OH OH

Todixanol was developed as an X-ray contrast medium
an has therefore been subjected to rigorous clinical test-
ing. Iodixanel is non-ionic, non-toxic to cells and meta-
bolically inert.

Iodixanol is approximately a dimer of Nycodenz® and its
biological and physicochemical properties are very simi-
lar, see p16. However, iodixanol solutions have osmo-
lalities approx. half that of Nycodenz® solutions of the
same density.

Iodixanol solutions can be made isoosmotic at all densi-
ties and OptiPrep™ can be added directly to a cell or or-
ganelle suspension without changing its osmolality, thus
facilitating their purification in a flotation gradient.

Because of its higher molecular mass, iodixanol forms
self-generated gradients more quickly than Nycodenz®.

Mammalian and non-mammalian cells purified in iodixa-
nol gradients have high viability.

Organelles and membrane vesicles are effectively frac-
tionated in either pre-formed or self-generated gradients.

Viruses purified in iodixanol gradients show an infectivi-
ty: particle ratio at least 100x higher than those from
CsCl gradients.

Protein-protein and protein-nucleic acid complexes are
better preserved in iodixanol than in sucrose or glycerol
gradients.

Plasma lipoproteins analyzed in self-generated gradients
within 4h.

OptiPrep™ is a ready-made, sterile and endotoxin tested
solution with the following specifications:

Iodixanol: 60% (w/v)

Density: 1.320 £ 0.001 g/ml
Osmolality: approx. 170 mOsm
Endotoxins: < 1.0 EU/ml

Each batch of OptiPrep™ is checked on the level of endo-
toxins using a specific LAL test. Our goal is to produce
batches with an endotoxin level lower or equal to 0.13
EU/ml.

For every batch produced a Certificate of Analysis show-
ing the actual values of density and endotoxin levels is
made available at www.axis-shield-density-gradient-
media.com. We also claim sterility according to Ph.Eur.

OptiPrep™ is manufactured, packed and released in
compliance with:

1. Current EU Guide to Good Manufacturing Practice
2. Fresenius Kabi AS Quality System

3. Fresenius Kabi AS Manufacturing Licence

OptiPrep™ is supplied as a sterile solution in the follow-
ing package size:

Prod. no. 1114542 1x250ml

—
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Application Sheet example

Zc. Protocal
Camy outall operations at 0-4°C.

Purification of mammalian peroxisomes in a continuous gradient 1. Mince the liver very finely with scissors and transfer to a Potter-Elvehjem homogenizer with
hution B (use 10 ml medim for every 2.5 ¢ tissue). Homogenize using approx 6 smokes of the
+  OptiPrep™ is a 60% (w/v) solution of iodixanol in water, density =132 g/ml pestle (500-700 rpm) (see Section 2d, Note 2

#  For links to other relevant files click on the double blue arrow in the following text
#  For links to the Axis-Shield OptiPrep™ and Nycodenz® Abstract Databases see Section 6 (page 5)

Centrifuge the homogenate at 3000 g, in a fised-angle rotor for 10 min to pellet the muclei and
heavy mitochondria This pellet may be rehomogenized i solution B and the cenmifugation
1. Background repeated.

A huge musber of published papers have reported the wse of Nycodenz® gradients for the S .
pusification of peroxisomes, mainly from a large range of mammalian fissucs but also some types of Centrifuge the supematant(s) at 17,000 g, for 10-15 min

cultured cells, principally fibroblasts. Percoll® gradients were also a popular choice. largely because of 4 Res the 17.000 g pellet in solution B using a loose-fitting Domnce homogenizer (2-3 strokes
their case of we in a selbeeneated lmal, bul Fluen f o [1] sommenied Tt fo sedice of the pestle). Adjust to2 voluone of sbat 0.5 per & of s e
from denz® was the gradient medivm of choice and many

Foups
have used a Nycodenz® Sﬂm‘ fo increase the punty of Percoll®-isolated orzanelles. Moreover m Use a two chamber gradient maker or a Gradient Master o prepare a linear gradient from 9 ml each
Percoll® gradients peroxisomes and endoplasmic reticulum (ER) have a very similar banding density; of gradient solutions E2 and E3 in thick-walled polycarbonate tubes for a 36-40 ml fixed-angle
m Nycodenz® and 10dixanol the ER. has a much lower density. In both Nycodenz® and iodixanol the rotor and imderlayer each gradient with 2 ml of zradient solution E1 (see Section 2d, Note 3)

peroxisomes are the densest of the major subcellular organelles (p = 1.19-1.23 g/ml) and nommally well-
separated from the other organelles (mitochondna, lysosomes and ER) in the light mitochondrial
fraction. In iodixancl the density of these other organelles is much lower, mitochondria have a median
density of approx 1.145 ginl and lysosomes approx 1.12 g/ml; slightly lower than the fizures in

S

Layer 3 ml of the suspension over each gradient and centrifuge at 105,000 g, for 1 b

. Allow the rotor to decelerate from 1000 rpm without the brake, the collect the gradient in 1 ml

Nycodenz®; the separation from peroxisomes is thus potentially greater in iodixanol fractions dense end first (see Section 2d. Note 4)
If the concentration of percxisomes in the gradient fraction(s) is sufficiently high for the analytical 2d. Notes
technique to provide relizble information, it is usually unnecessary to remove the gradient medinm. 1. The variable volume of 1 M sucrose maintains each solution isoosmotic. Keep these solutions. and
Unlike Percoll®, neither Nycodenz® or iodixanol interfere with any ;pecmphommemc assays in the carry out all subsequent operations, at 0-4°C. Protease inhibitors may be inchuded in any or all of
visible region of the spactrum nor do they affect the proper nmming of SDS-polyacrylamide gels. the media at the operator’s discretion.
2. For more information on homogenization of tissues and cells and differential centrifugation of an
Section 2 of this Application Sheet describes the OptiPrep™ method as applied to rat Liver in detail; ‘Thomogenate see respectively Application Sheets 503, 3 S06 S=band ST
it is adapted from the method of Van Veldhoven et al [2.3] Section 3 describes some of the procedural 3. Thin-walled tubes can be used but may require some capping or sealing device. For more details on
variations and Section 4 summarizes the principal Nycodenz® methodology. the preparation of pre formed iodixanol gradients see Application Shest S02 =
4. Gradients can be unloaded dense end first by carefully introducing a narrow metal canmula

2. Todixanol gradient methodology (comected to a penstaltic pump) to he bottom of the fube. Thin-walled fubes can be collected by

Solutions Required (see Secton 24 Note ] [Py ——— — tube puncture. For more information on unloading gradients see Application Sheet $32. 33
A. OptiPrep™ ) 500 mM Mops 1045 g per 100 ml water )
B. Homogenization medium 0.25 M sucrose, 1mM (100 EDTA 0i,#2H,0) 3.72 2 per 100 mi water Ze. Analysis
EDTA. 0.1% (v/v) ethanol, 5 mM Mops pH 7.0. Todixanol does not sigmificantly inhibit any
.6 mM EDTA, 0.6% ethanol, 30 mM Mops, pH |Soiwmon B: Disoke 17 £ scrose 100l wter add e scn far tested hsm?:ai;gm;rphmm
2ol 2 2l respectively of sthancl, methods (carried out above measuring s
D. 11\,[5“(“,.;e ;";“mﬁ"w‘f%mm“‘* 72wt 1 MNeOH organelle enzyme markers can be performed dmu? 5
E. Gradient solutions: Make up from solutions A, C. on gradient fractions [41 Protem can also be s
D and water using respectively, these ratios by |Solurion C: Add 0.6 ml, §ml and ] respactivaly of measured directly by any Coomassie blue-based 5§
vohume: ethanol, EDTA stock end Mops stodk to 50l water method [4] If it 15 neﬂsr.ar\, to remove the gradient s
L5 +0.6+ 04+ 00 (50% iodixanol) st o E 7.2 wilh 1 M NsOH and make 1 0 100 2 medium, dilute fractions with an equal vohme of
2:4+06+0.7+ 0.7 (40% iodixanol) Solurion D: Dissaive 34.2 £ sucrose in 50 21l weater and buffer; pellet at approx 30,000g,. for 10 nun and
3:2+06+1.1+23(20% iodizancl) ke up to 100 ml. resuspend in a suitable buffer
2b. Ultracentrifuge rotor requirements N Pli:u ?]}m}: m'.}!: “d‘:i:lm{;t,\ ‘ll_mr I; ]:l;:n n Figure
- 305 . which shows on of er enzymes
Any 30-50 ml fixed-angle rotor for an ultracentrifuige. capable of approx 100,000 g (see Section 3) e e, o Ere ot e dwonis
&5 well separated from all of the WitochoNdNA Smeecscid phospharme: o6 Pove o Ehaoesd
(glutamate dehydrogenase) and lysosomes (acid phosphatse Adapred from ref 2 with kind permission of
The reticulum (gl the suthors snd Academic Press.
3 4
phosphatase) is the least dense membrane type. This 15 in contradistinction to Percoll® gradsents m 45% gradient. The latter also used a technique (also adopted by other groups) of including a 2 ral
which ER and peroxisomes always overlap. Similar separations of peroxisomes are obiained with cushion of the very dense (1 9 g/ml) non-aqueous inert Maxidens™ (normally used for unloading
‘mouse kidney [5] and hepatocytes 6] ‘gradients), which prevented any very dense particle sedimenting to the wall of the tube. When vertical
tubes are unloaded any such particles are likely to contaminate the entire gradient when it is unloaded.
The vield of peroxisomes is 80-90% with no detectable contamination from any other organelle. This can also be avoided by using a near-vertical rotor raher than a vertical rotor. Maxidens™ is no
Vields of peroxisomes from Percoll® gradients are often low due to loss of material during the final Ienger available from Axis-Shield, Oslo, but perfluorodecalin (identical to Maxidens™) can current)
tion step to remove the Percoll®. This is nommally obligatory as Percoll® frequently be purchased from F2 Chemicals Ltd Lea Lane, Lea Town, Preston PR4 0BZ, UK (tel: +44 (0)1772
interferes with subsequent analyses. TIS802, fax +44 (O)1772 7 5803) contact name Gerry May (gerrv.may(dfluoros.co k). Similar
solutions, wnder the trade name “Flucrinert” are also available from Sigma-Aldrich Chemicals
3. adient formats for iodixanol gradient separations
L Joly E(il[r]usedemll\ the same iodixanol gradient as described in this OptiPrep™ Application 5. References
Sheet but carried out the centrifagation at l?‘Dmyfnrlhm:Bec]un:nSWlil swinging-bucket 1. Hilomen, K. Kk, T, Hassinen, LE. and Osmumdsen, H. (197) Beva-ouidarion of polbwwanzared fety acids by rar
sotor. An almost identical distribution of organelle markers was reported. The authors fmvestigated vy porazomes. ol fo 2-ieneycomia 4 rdctoss in perozomal foxdanon 1. Biel Chens. 261, 16464
the Iocalization of malonyl- CoA decarboxylase. 2 Van Veldhoran, P 2. Bawnan 2 and Mamsars, G 2. (199@ Joenmo. fqu‘xPnpl m impreved dansity gradient

Light and dense peroxisomes have been resclved in @ continuous expenential gradient [8-10]. It
was generated from a discontimous ome of 1.12, 1.155, 116, 1.225 and 1.26 giml (equivalent to

izo-oamaric
Gisbers, 5, Vaa der Foeven, G. 204 Van Veldhoven, P2, cwnmww.mafmmmm;ummm

18.5%, 26%, 32.5%, 40.5% and 47.5% iodixancl) by freezing in liquid nitrogen (and storage at - ra issues: evidence for multpie phingosine kinases Biochim. Biophys. Acta, 1532, 37-50
20°C) followed by rapid thawing (approx. 30 min). After centrifugation at 39.000 g for 30 min + Fot T, Criam J md Riomont, D uwg;w‘a:;oé A nenionic &o-0amatic cemtifugarion medium for the formation
in a Beckman VTiS0 rotor the hght peroxisomes banded at approx 121 g/ml md the demse 5 WEME“M“;"; Tie focl Brochem. B (1007) Peresisomes contan @ pecifc plyianey-Con Fritaneyi-Cod
peroxisomes at approx. 1.24 g/ml. Lilinger and Weber [10] showed that iodixanol gradients could thioectarace aeting az @ novel @ciiary amyme in o and fovidarion of metini-branched fay acids in mouze 1. Biol.
even identify a very low density population. Note that using a vertical rotor is widely used practice Chem , 282, 2670726716
with Nycodenz® gradients (see Section 4) and the short sedimentation path lengths of such rotors, 6. Prow. P, Gindefi, AM, Notali, F., Goon, GV. and Geelen, MJE. (2007) Metabolism and short-term metaboiic
compared to either swinging-bucket or fixed-angle otors permits both the use of lower g- forces s o et e s bty B Buogls A ITLDOO10)
and shorter times. This also means that the fragile orzanelles are exposed to much lower 7 mwm"“"'ml““m Bodut, B N B o o dcbomiee &
Dydrostatic pressures. 8 A Thisgmn, M, Grabenkauer M., Yo, ¥ Mciven, MA. amd Scirader, . (2003 Iike proein 1 i
3. Antonenkov et al [11] used an iodixanol gradient as a final step for the production of highly mm‘,mmw%m, o u‘mf‘;s st ( ) Dyriamire-| n ] iz
purified peroxisomes, virmally devoid of any contamination. An mitially discontinueus gradient 9. Koch A, Yoon ¥, Bonskamp, N.A, McNiven, MA and Scirader, M. (2005) 4 role for Fis] in both mirochondrial and
comprised 6 ml each of 20%, 25%. 30% and 35% (w/v) iodixanol, together with 4 ml each of 40% L, Dorouzonal ﬁz@%ﬁ% Bl :i{l;kzm ;ﬂfﬁwmﬂ o of bt pdrephiic et
and 50% iodixanol. in tubes for the Beckman VTi30 rotor. After being allowed to diffuse overnight - Idmgr, 2 e fow o focwing: @ method for the separation phels
at 4°C, 8.9 ml of crude perosisomes was layered on top and centrifuged at 65,000 g.. for 1 b The T e e e e =
‘peroxisomes produced by tis procedure were used in physical [11], membrane transport [12] and Il Avoneskov, VD, Sommmen, RT. eud Filunen JE (2004) The behavior of peroxisomas in viio: mamalia
fatty acid binding protein studies [13]. In a more recent paper the centrifugation conditions were paraxizomes are osmotically sansitme particies Am. I. Physiol. Cell Physiol , 287, C1623-C 1635
100,000 g for 90 min [14] 12 Antoneskov, VD, Rokka A, Sommmen RT, Benz R cnd Hiltmen TE (2005) Solute maffic acrass meammalian
peroxizomal mambrang — single-channal conducamce monitaring reveals porefarming acchines i peravisames Cell
Re AN denz® dients Mol Life Sci., 62, 2886-2895
'se of Nyco gradien 13 Auoneskov, V.D., Sormmmen, BT, Oblmeier, 5., Amery, L., Fransen, M., Mamasrts, G.P. and Hilnmen, TE. (2006)
4a. Solution preparation Locaiization ef @ portion of the Iiver isqform of fury-acid-binding protein (L-FABF) fo parexisomes Biochem J_ 304,
y 1s only availabl I a5 a powder. To mae up a dense stock solution of 50% AT
) Ny ‘place 50 ml of water or a suitable buffer (e.z 1 mM EDTA, 10 mM Hepes-NaOH, i comoat o Bama e e i o 1 ot T vt o, Shogtar By
$H 7.4) In a 150 ml beaker on a heated magnetic stirrer set at approx. 50°C and add 50 g of Nycodenz® Comm 387, 252-257
m small amounts until dissolved. Allow the solution to cool to room temperature and then make up to 15 Prydz, K. Kase, BF., Bjorkheim L and Pedersen, I1. (1986) Formation of chenodeenycholic acid from 3-a 7-a-
100 ml with buffer or water (additions of small volumes of concentrated DTT solutions and ethanol iy acid by ra I T Lipid Res., 27, 622-628
‘may be added before the final volume adjustment). Filter sterilize if required. This stock solution of 16, Appelivs, & memm u, Fcter, B ilbeimer Wﬁmmm S nﬂ?f;) Presence of e e of
Vi v v Iz sterol biosy is i rat liver, s V5., 32
Nycodenz® will have an osmolality of approx 490 mOsm. 5o there should be 1o osmotic balancer 17, Welvetmg, £1. Wenders, R 1A Schmtgens, 55 FL. Berdn, 14 and Tages, 1A (1990) Propertis of the ATFaa
present. This stock solution is then sually diluted with the homogenization medium to make lower activiy aovociaed with perissme-Iichad hactions fam var far. comparizon vith mitschandial £,FATPaze
density solutions. Biochim Biophys. Acta, 1085, 6-11
1. Pedersen, 1.1, Eggernsen, G, Hellman, U., Andersson, U. and Bjockheim I (1997) Molcular cloning and expreszion of
4b. Gradients and centrifugation DN ancoding a7 130w mikgeiveny3G-cholestmoni-Cod avidasa from rabbit iver T Bicl Chem 272, 16431.16480
There are too many published papers for a comprehensive d of all the technology (see e
Section ) but it is worth notig that many of the current techniques are based on methods that were 6. The Axis-Shield Abstract Database ) -
developed more than 15 years ago. Nevertheless one of the earliest papers [15] described a method that To access comprehensive lists of both Nycodenz® and OptiPrep™ abstracts remm to the
Tias been used with relatively mmor modifications up to the present day. Prydz et al [15] used a 10-48% Subcellular Membranes Application Sheet Index and follow the mstructions at the top of page 1.
{wh) Nycodenz® gradient in a Beckman VTi 50 rotor, centrifiging it at 35.000 g, for 75 min : i
Appelkist et al [16] changed the gradient to 112-1 27 g/ml (approx. equivalent 1o 20%-30% Application Sheet S0 5* edition, Janary 2009

Nycodenz®) — the same gradient was used by Wolvetang et al [17] and Pedersen et al [18] used a 13-
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Contact information

Product Management

ok
e

Bjorn Henriksen, MSc>

Axis-Shield PoC is a company based in Oslo, developing,
producing and marketing in vitro diagnostic products.
Axis-Shield PoC develops and produces (among other
products) density gradient media based on iodinated X-
ray contrast compounds.

Bjorn Henriksen graduated with a M.Sc in biochemistry
at the University of Oslo in 1974. His M.Sc. concerned
the effect of 1,3-Bis(2-chloroethyl)-1-nitrosourea
(BCNU) on the nucleic acid synthesis in Erlich ascites
cells.

After working 5 years in a local Norwegian company
marketing products from Bio-Rad Laboratories, Sigma
Chemical, Dako, Dynatech and others, Mr. Henriksen
joined Nyegaard & Co (later Nycomed) in 1979.

Bjorn Henriksen was appointed International Product
Group Manager in 1986, and has since then worked full
time developing and marketing new density gradient me-
dia.

His responsibilities also includes the day to day business
regarding media already on the market.

Since 1986 Nycomed has introduced products like Poly-
morphprep™, the NycoPrep™ line and OptiPrep™.

In February 2000, Axis-Shield took over responsibilities
for these products.

Bjorn Henriksen can be reached in Oslo on phone no:
+47 24 05 60 00, fax no: +47 24 05 60 01 or via e-mail:
bjh@axis-shield.com

Product Development

Efficient removal of non-viable cells

P T
TP

g

John Graham, PhD

Dr. John Graham graduated in biochemistry (1965) at the
University of Liverpool and his PhD research at the same
university concerned the binding of sterols in membranes.
This work involved the purification of all the subcellular
organelles from mammalian liver and it laid the founda-
tion for Dr. Graham’s interest in fractionation techniques
using centrifugation.

A period of two years in the Department of Biological
Chemistry at Harvard Medical School (Boston, US) was
followed by 5 years at the Imperial Cancer Research Fund
in London.

After a long collaboration with Professor Charles Paster-
nak at the University of Oxford Biochemistry Depart-
ment , Professor Pasternak invited Dr. Graham to join him
in the new Department of Biochemistry of St. George’s
Hospital Medical School, where he stayed from 1975 until
1989. In 1978 he began an association with Dr. David
Rickwood and later, Mr. Terry Ford at the University of
Essex. This association began with the running of tech-
nical training courses in centrifugation techniques and
later with the development of applications related to Ny-
comed’s iodinated density gradient media.

Dr. Graham has since 1994 been a consultant for Ny-
comed and Axis-Shield PoC.

John Graham can be reached in Liverpool, UK on phone
no: +44 151 677 9932, fax no: +44 151 677 9945 or via
e-mail: john@jgrescon.fsbusiness.co.uk

—
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Distributor list

Argentina

Accurate Chemical & Scientific Corp.

300 Shames Drive

Westbury, NY, 11590, USA

Phone: 516-333-2221

Fax: 516-997-4948

Email: info@accuratechemical.com

Australia

ELITechGroup Australia Pty. Ltd.
5/18 Lexington Dr.

Bella Vista, NSW, 2153

Phone: 02-98946988

Fax: 02-98996303

Freecall: 008 815098

Email: info@vitaldiagnostics.com

Austria

Technoclone GmbH
Brunnerstrasse 59-5

1235 Vienna

Phone: 01 86373-0

Fax: 01 86373-44

Email: sales@technoclone.com

Belgium

ELITech Benelux BVBA
Keistraat 122A

9830 Sint Martens-Latem
Tel: (0) 92820531

Fax: (0) 92820532

Email: info-BE@]lucron.cu

Bolivia

Accurate Chemical & Scientific Corp.

300 Shames Drive

Westbury, NY, 11590, USA

Phone: 516-333-2221

Fax: 516-997-4948

Email: info@accuratechemical.com

Brazil

Accurate Chemical & Scientific Corp.

300 Shames Drive

Westbury, NY, 11590, USA

Phone: 516-333-2221

Fax: 516-997-4948

Email: info@accuratechemical.com

Canada

Cedarlane Laboratories, Ltd
4410 Paletta Court, Burlington
Ontario L7L 5R2

Phone: 289 288 0001

Fax: 289 288 0020

Email: sales@cedarlanelabs.com

WWW.AXIS-SHIELD-DENSITY-GRADIENT-MEDIA.COM

Canada

MJS BioLynx

300 Laurier Blvd.
Brockville

Ontario, K6V 5W1
Phone: 1-888-593-5969
Fax: 1-613-342-1341
Email: sales@biolynx.ca

Chile

Accurate Chemical & Scientific Corp.
300 Shames Drive

Westbury, NY, 11590, USA

Phone: 516-333-2221

Fax: 516-997-4948

Email: info@accuratechemical.com

China

Dakewe Biotech Co Ltd

Room 301,B Seat, No.1 Bldg, Lingdi Office
No.13 Beiyusan Rd.

Chaoyang District

Beijing 100107

Phone: 86 10 5208 6640/41

Fax: 86 10 5208 6643

Email: tech@dakewe.net

Czech Republic

Lacomed Ltd

Husinec-Rez no. 130
CZ-25068 Rez

Phone: +420 220 941 175
Fax: +420 220 940 162
Email: lacomed@lacomed.cz

Denmark

Alere AS

Park Alle 350E

DK-2605 Brendby

Phone: +45 70 15 10 41
Fax: +45 70 15 52 62
Email: alere.dk@alere.com

Egypt
Bardissi Import

32 Talaat Harb St.

Cairo

Phone: 20 2755662

Fax: 20 2769909

Email: nihal@minapharm.com

Finland

Finnzymes Oy
Keilaranta 16 A

02150 Espoo

Phone: 92472 3010
Fax: 9 2472 3200
Email: fz@finnzymes.fi

France

Proteogenix SAS

Valparc-15 rue du Parc

67205 Oberhausbergen

Phone: 03 90 20 54 70

Fax : 03 88 56 16 88

Email: contact@proteogenix.fr

Germany

Progen Biotechnik GmbH
Maasstrasse 30

69123 Heidelberg

Phone: 06221 8278-0
Fax: 06221 8278 7823
Email: info@progen.de

Greece

P. Zafiropoulos s.a.
21 Kim Ave.

19400 Kuropi
Phone: 2106646051
Fax: 2106644886

Hong Kong

Bio-Station Ltd.

Flat 7, 10/F Block D, Hilton Plaza
3-9 Shatin Centre Str.

Shatin, N.T.

Phone: 852-3994 7273

Fax: 852-8161 8667

Email: sales@bio-station.net

India

Biogenuix Medsystems Pvt. Ltd
412-B, 4" Floor, Jyoti Shikhar Towers
District Center, Janak Puri

New Dehli 110058

Phone: 91-11-25612008

Fax: 91-11-45513884

Email: contact@biogenuix.com

Ireland

Alere Ltd.

Pepper Road

Hazel Grove

Stockport

SK7 5SBW

Phone: 0161 483 5884

Email: ukcustomer@alere.com

Italy

Sentinel CH

Via Robert Koch, 2

20152 Milan

Phone: 02 3455141

Fax: 02 34551464

Email: sentinel@sentinel.it

—
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Israel

Almog Diagnostics
P.O. Box 459
73142 Shoham
Phone: 39773390
Fax: 39773391

Japan

Cosmo Bio Co, Ltd.
Tokyo-Ekimae Bldg.

2-2-20 Toyo Koto-Ku
Tokyo, 135-0016

Phone: (03) 5632 9610/9620
Fax: (03) 5632 9619

Email: mail@cosmobio.co.jp

Korea

Kyongshin Scientific Ltd

6F, Namseoul Bldg.

307-9, Yangjae2-dong
Seocho-gu

Seoul, 137-896

Phone: 2-576-6303

Fax: 2-576-6309

Email: info@kyongshin.co.kr

Malaysia

FC-Bios Sdn Bhd

31 & 33 Jalan SS15/4B
47500 Subang Jaya
Selangor

Phone: 60-3-5635 1559
Fax: 60-3-5635 1306

Email: info@fcbios.com.my

Mexico

Uniparts S.A. de C.V.

Galileo no. 92

Polanco

Mexico, D.F. 11550

Phone:(55) 52814718

Fax: (55) 52814722

Email: uniparts@uniparts.com.mx

Netherlands

ELITech Benelux BV

P.O. Box 100

6950 AC Dieren

Phone: (0)313 430 574
Fax: (0)313 430 584
Email: info-NL@lucron.eu

New Zealand

Medica Pacifica Ltd.
1a/153 Stoddard Rd.

Mt. Roskill

Auckland

Phone: (9) 629 0823

Fax: (9) 629 0542

Free phone: 0800 106 100

Norway

Alere ASA

Kjelsasveien 161

0884 Oslo

Pb. 93, Kjelsas

0411 Oslo

Phone: 24 05 66 10

Fax: 22 07 65 05

Email: kundeservice.no@alere.com

Paraguay

Accurate Chemical & Scientific Corp.

300 Shames Drive

Westbury, NY, 11590, USA
Phone: 516-333-2221

Fax: 516-997-4948

Email: info@accuratechemical.com

Peru

Accurate Chemical & Scientific Corp.

300 Shames Drive

Westbury, NY, 11590, USA
Phone: 516-333-2221

Fax: 516-997-4948

Email: info@accuratechemical.com

Phillippines

Medical Test System, Inc.

5" Flr, DAO I Building

189 Salcedo St., Legaspi Village
1229 Makati City

Phone: 813-00-67

Fax: 816-63-50

Portugal

Alfagene Lda

Apartado 28

2776-713 Carcavelos
Phone: +351 214 568 800
Fax: +351 214 572 034
Email: info@alfagene.pt

Russia
BiochemMack JSC

Lenins Hills, MSU by names Lomonosov

11992 Moscow

Phone: +95 647 2740

Fax: +95 939 0997

Email: info@biochemmack.ru

Singapore
Techcomp (Singapore) Pte Ltd

2 International Business Park 09-06 Tower 1

The Strategy

Singapore 609930

Phone: 62678921

Fax: 62678923

Email: nganwah@techcomp.com.sg

Spain

Palex Medical SA

Division Diagnostica in vitro
Jesus Serra Santamans, 5
08174 Sant Cugat del Valles
Barcelona

Phone: +34 93 400 65 00
Fax: +34 93 400 65 01
Email: palex@palex.es

Slovak Republic

Eurolab Lambda A.S

T.Milkina 2

917 01 Trnava

Phone: +421 33 5341 448-9

Fax: +421 33 5443 094

Email: eurolambda@eurolambda.sk

Slovenia

Mikro + Polo do.o.
Zagrebska cesta 22

2000 Maribor

Phone: +386 2 6143300
Fax: +386 2 6143313
Email: info@mikro-polo.si

Sweden

Alere AB

P.O.Box 1215

S-181 24 Lidingo

Phone: 08 544 812 00

Fax: 08 767 7575

Email: kundeservice.se@alere.com

Switzerland

Axon Lab AG
Tafernstrasse 15
CH-5405 Baden-Dattwil
Phone: 056 484 80 80
Fax: 056 48480 99
Email: info@axonlab.ch

—
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Taiwan

Kuo Yang Scientific Corp.
4F-1, No. 98, Min Chuan Road
Hsin Tien City, Taipei

Phone: 2-22196600

Fax: 2-22191717

Toll-free: 080-201-106

Taiwan
Rainbow Biotechnology, Co. Ltd.

2F, No. 253, Sec. 4, Chung King North Road

Taipei 111
Phone: 2-28118200
Fax: 2-28118628

Thailand

Pacific Science Co., Ltd.

90 Soi Charansanitwong 49/1
Charansanitwong rd. Bangbumru
Bangplad Bangkok 10700
Phone: 2-433-0068-9

Fax: 2-8819371

Email: pacscien@ksc.th.com

Turkey

BO&GA Medikal Kimya Ltd. Sti.
Seda Sok. Cevik Apt. No: 12.12
81090 Kozyatagi—Istanbul
Phone: 216 416 41 40

Fax: 216 373 80 79

United Kingdom

Alere Ltd.

Pepper Road

Hazel Grove

Stockport

SK7 5BW

Phone: 0161 483 5884

Email: ukcustomer@alere.com

United States of America

Accurate Chemical & Scientific Corp.
300 Shames Drive

Westbury, NY, 11590

Phone: 516-333-2221

Fax: 516-997-4948

Toll free: 800-645-6264

Email: info@accuratechemical.com

United States of America
Cosmo Bio USA

2792 Loker Avenue West

Suite 101

Carlsbad, CA 92010

Phone: 760-431-4600

Fax: 760 431 4604

Email: info@cosmobiousa.com

—

Uruguay

Accurate Chemical & Scientific Corp.
300 Shames Drive

Westbury, NY, 11590

Phone: 516-333-2221

Fax: 516-997-4948
Email: info@accuratechemical.com

Vietnam

Mayvy Company Ltd.

06 lo B3 Chung Cu 830 Su Van Hanh
Noi Dai

Dist. 10, Hochiminh City

Phone: 0908 530 866

Fax: 08 3868 1927

WWW.AXIS-SHIELD-DENSITY-GRADIENT-MEDIA.COM
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The choice is yours!

Axis-Shield PoC AS

P.O. Box 6863 Rodelgkka
N-0504 Oslo
Norway

Phone: +47 24 05 60 00
Fax: +47 24 05 60 01
Email: bjh@axis-shield.com
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