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SuperParamagnetic Microspheres 
from MilliporeSigma

Figure 1. Estapor® plant (above) and laboratories (right) located in Meyzieu, France (Lyon area).

As part of the Life Science Business of MilliporeSigma,  
our Estapor® team aims to help you solve the toughest 
problems in Life Science.
For more than 40 years, with trade starting in 1975, this dedicated specialized team 
has been supplying polymeric raw materials to the in vitro diagnostic (IVD), life science, 
biotechnology, cosmetic, electronic and environment markets. Our microspheres and 
nanospheres are used worldwide in millions of assays each year for commercial products 
(FDA, CE and CFDA approved) made by internationally known and local brands.

We are part of the oldest chemical company in the 
world, Merck KGaA, Darmstadt, Germany. As such, our 
Estapor® team has access to all the latest innovations, 
allowing us to regularly deliver new products to the 
market. We are committed to consistently providing our 
worldwide partners with the highest quality microsphere, 
nanosphere and particle products available, delivered 
with the maximum level of technical assistance. 

Based near Lyon, France (Figure 1), our dedicated and 
modern laboratory and industrial facilities can produce 
from gram to industrial (kg) scale according to the 
following quality standards:

• ISO 9001:2015

• ISO 14001:2015 (Environmental)

• OHSAS 18001:2007 (Health and Safety)
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Customer advantages
Time Saving
Avoid retesting batches or lots, saving you precious time and 
money. Your approved raw materials can be securely kept in our 
exclusive storage area for your later use.

Diverse Portfolio
Access one of the largest and most diverse portfolios available 
in the industry. Includes white, dyed, fluorescent, and magnetic 
microspheres with many possible chemical functional groups.

Reliable Supply
Have confidence in a reliable supply source and our  
long-standing history.

Extensive Knowledge
Benefit from the extensive knowledge and know-how  
of our dedicated technical team. 

Custom Products
Custom development in terms of particle size, density, ferrite 
content and color. Our experience in microsphere development 
allows our R&D department to quickly and inexpensively develop 
custom products.
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Estapor® SuperParamagnetic Microspheres

Estapor® SuperParamagnetic Microspheres
From our unique product portfolio of SuperParamagnetic Microspheres (Figure 2),  
select the size, surface and ferrite percentage that suits your needs.

Figure 2.  
Magnetic separation of Estapor® SuperParamagnetic Microspheres is compatible with small tubes in a manual format (left and center), 96-well 
microtiter plates (right), as well as many automated platforms on the market.

The magnetization of the spheres 
increases with the applied 
magnetic field and falls back 
to 0 when the field is removed 
(Figure 3). Neither hysteresis nor 
residual magnetization is observed 
(Figure 4).

Upon demagnetization, the microspheres are easily redispersed.1 
These magnetic properties allow for efficient washing steps, high 
yields, reduced background and increased reproducibility, making 
them perfectly suited for immunoassay applications. 

The behavior of the microspheres is always the same regardless 
of the magnetization cycles, which is critical for automated 
assays.

Figure 3.  
Raw ferrite attracted by a magnet (top) and 
settled by gravity (bottom).

Figure 4.  
Hysteresis curve obtained at various magnetic fields with Estapor® 
SuperParamagnetic Microspheres of 3 different iron loadings.
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Estapor®  Functionalized  
SuperParamagnetic Microspheres 

Original Estapor® Carboxylated Microspheres (-COOH)

Product Diameter (μm) Ferrite % Polymer Cat. No.

M1-130/12 0.700-1.200 10-15 Polystyrene 39 490 084

M1-180/12 0.900-1.300 10-15 Polystyrene 39 432 084

M1-180/20 0.800-1.200 16-25 PS/DVB 80 380 560

M1-050/20 0.500-0.700 16-25 Polystyrene 39 574 001

M1-070/40 0.700-1.300 35-45 Polystyrene 23 709 083

M1-070/60 0.700-1.300 55-65 Polystyrene 23 711 081

Some of the above microspheres have been used extensively in immunoassay and other projects.2-6

Large Monosized Estapor® Microspheres
Product Diameter (μm) Ferrite % Polymer Cat. No.

Carboxylated

M1-200/20 1.700–2.700 20-40 Polystyrene 80 380 001

Aminated

M2-200/20 1.700–2.700 20-40 Polystyrene 80 380 550

Small and Very Small Estapor® Carboxylated Nanospheres (-COOH)

Product Diameter (μm) Ferrite % Polymer Cat. No.

M1-020/50 0.160–0.240 >50 Polystyrene 80 380 073

MH1-020/50 (High COOH) 0.160–0.280 >50 Polystyrene 80 380 563

M1-030/40 0.251–0.400 40-60 Polystyrene 80 380 000

MH1-030/40 (High COOH) 0.281–0.380 >40 Polystyrene 80 380 564

Original Estapor® Aminated Microspheres (-NH2)7,8

Product Diameter (μm) Ferrite % Polymer Cat. No.

M2-070/40 1.0-2.0 35-45 Polystyrene 39 575 001

M2-070/60 0.7-1.3 50-65 Polystyrene 80 380 026

Original Estapor® Hydrophobic Microspheres9

Product Diameter (μm) Ferrite % Polymer Cat. No.

MS-070/40 0.70-1.30 35-50 Polystyrene 80 380 074

This range of 
small, carboxylated 
superparamagnetic 
nanospheres offers 
numerous advantages 
including: 

• Very high magnetic 
susceptibility10

• Low sedimentation

• Very high surface 
area11,12

• Long term stability

• Good lot-to-lot 
reproducibility

Figure 5.  
TEM view of large monosized Estapor® SuperParamagnetic Microspheres (M1-200/20).

These large monosized 
microspheres are used 
in immunoassays thanks 
to:

• Large binding capacity

• Low non-specific 
binding

• Good magnetophoretic 
mobility13

• Good lot-to-lot 
reproducibility

• Excellent sizing and 
standard deviation 
(Figure 5)
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Estapor® SuperParamagnetic Microspheres

Encapsulated Estapor® 
SuperParamagnetic Microspheres
The encapsulated “EM” range of Estapor® microspheres represents a novel solid 
support in the field of magnetic carriers (Figure 6). They are made of a core-shell 
structure. The superparamagnetic iron oxide material is encapsulated by a polymer 
film and does not interfere with components on the surface. This EM range is 
therefore advantageous because of:

• Low non-specific binding14,15 

• Good colloidal stability16

• Fast magnetic response time and dispersion

• 3 possible loadings (L, M, H) influencing the binding capacity to obtain optimal 
signal-to-noise ratio

Encapsulated Carboxylated Estapor® Microspheres (-COOH)
Product Diameter (μm) Ferrite % Polymer Cat. No.

EM1-100/20 0.900-1.800 15-25 Polystyrene 39 451 080

EM1-100/30 0.900-1.800 26-35 Polystyrene 39 394 082

EM1-100/40 (Low COOH) 0.900-1.800 36-50 Polystyrene 23 710 087

EM1-100/40 (Medium COOH) 0.900-1.800 36-50 Polystyrene 23 710 087

EM1-100/40 (High COOH) 0.900-1.800 36-50 Polystyrene 23 710 087

Other Encapsulated Estapor® Microspheres17

Product Diameter (μm) Ferrite % Polymer Cat. No.

Aminated (-NH2)

EM2-100/40 0.800-1.800 36-45 Polystyrene 80 380 001

Hydroxylated (-OH):

EM4-100/40 0.800-1.800 36-50 Polystyrene 80 380 550

Influence of “Parking Area”

Figure 6.  
Graph shows the correlation and influence between the amount of NH2 groups and the RLU response 
(TSH assay). Two different lots with the same amount of NH2 (EM2 100/40, 44 μeq/g, lots A and B) 
show the best binding/signal ratio. RLU, relevant light unit; TSH, thyroid-stimulating hormone.
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Estapor® Tosylated SuperParamagnetic 
Microspheres

NEW

Tosylated
Product Diameter (μm) Ferrite % Polymer Cat. No.

M10-100/30 1.100-1.500 20-40 Polystyrene 80 380 616

Our new Estapor® Tosylated SuperParamagnetic Microspheres provide:18,19

• One-step coupling of ligands

• Excellent binding capacity

• Excellent recovery (ferrite properties)

• Good lot-to-lot reproducibility

Estapor® 
SuperParamagnetic Kits 
for Evaluation
To enable you to test several types 
of microspheres of different sizes 
(product at 10% conc.), surfaces or 
ferrite content, we offer evaluation 
kits of 5 different Estapor® 
SuperParamagnetic Microspheres. 

Kits contain 5 vials of either 5 mL or 
10 mL each.

 



Estapor® SuperParamagnetic Microspheres

Bio-Estapor SuperParamagnetic Microspheres 
(streptavidin-conjugated)
The use of magnetic microspheres is a well-established alternative to 
conventional chromatography resins in automated high-throughput 
protocols, replacing centrifugation, organic solvents and filtration by simple 
and rapid magnetic separation.

Bio-Estapor microspheres combine superparamagnetic advantages with 
additional unique features, including uniform size, high magnetite content 
and a nonporous surface. These combined features allow them to migrate 
rapidly in magnetic fields while binding target molecules with a low 
unspecific adsorption.

• 0.3 μm Bio-Estapor microspheres  
High surface area, guaranteeing a maximum binding capacity and 
showing almost no sedimentation, but they separate slowly especially in 
a complex or viscous matrix.

• 2.6 μm Bio-Estapor microspheres  
High magnetophoretic mobility, separating rapidly in a complex liquid11, 
but have less surface area and do not remain very long in solution 
during the binding process.

• 1.0 μm Bio-Estapor microspheres  
Often the best compromise, combining efficient magnetophoretic 
mobility, high surface area and a low sedimentation rate. This is 
probably why, today, this size is the gold standard for chemiluminescent 
immunoassays.15,20,21

Bio-Estapor 
SuperParamagnetic 
Kits for Evaluation
To enable you to test 
several types of Bio-Estapor 
microspheres of different sizes 
(product at 1% conc.), we offer 
different evaluation kits. Our 
kits contain 3 vials of either 1 
mL or 2 mL each. 
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Product Size Type Ligand Cat. No.

BE-M08/03 Small Magnetic Polystyrene 80 380 097

BE-M08/10 Medium Magnetic Polystyrene 80 380 096

BE-M08/26 Large Magnetic Polystyrene 80 380 098

Streptavidin 

Bio-Estapor microspheres are 
conjugated to streptavidin. As 
the streptavidin-biotin interaction 
is very strong (Kd = 10-15 M), it 
allows the separation, purification 
and detection of biotinylated 
molecules under a wide range of 
conditions without effect, including 
pH 3-10, buffers (0.01-3.0 M), and 
detergents (e.g. SDS, Tween 20).

Our streptavidin coated magnetic 
microspheres provide an efficient 
solid-phase (Figure 7) to separate 
and/or purify many types of 
biotinylated biomolecules, including 
antigens, antibodies and nucleic 
acids from different sources, such 
as blood, sera, tissues and food.22

Recently, our streptavidin coated 
microspheres have been used for 
electrochemical sensing of aptamer-
protein interactions23 and for the 
rapid detection of methicillin-
resistant Staphylococcus aureus.24,25

Figure 7.  
Bio-Estapor streptavidin coated 
microspheres (BE-M08/10). Photo 
provided by Dr. U. Thoenes and Dr. C. 
Birkner, Roche Diagnostics, Penzberg, 
Germany.



MagPrep® Silica Magnetic Particles

MagPrep® Silica Magnetic Particles 
(Figure 8) have been designed 
to meet the most important 
requirements for solid supports 
used to purify nucleic acids and for 
magnetic separations: 

• Special surface chemistry 
Unlike common silica supports, 
allows very high affinity binding 
to both RNA and DNA26 

• High magnetite content  
Allows for fast and efficient 
separation in magnetic fields, 
making the particles especially 
suited for automation protocols 

• Small particle sizes coupled 
with large surface areas  
Essential for the successful 
extraction of low numbers of 
target molecules from large 
sample volumes. In addition, due 
to their small size, suspensions 
are stable for several minutes 

MagPrep® Silica Magnetic Particles 
bind nucleic acids under two 
general conditions: 

• Binding buffers with highly 
concentrated chaotropic reagents 
(e.g. guanidine thiocyanate)

• Mild acidic conditions with no 
need for any chaotropic agent

Following the binding step, 
traditional silica supports require 
ethanol or related organic solvents 
to reduce the salt concentration 
and to avoid the release of bound 
nucleic acids during the washing 
step. As ethanol is generally 
incompatible with downstream 
applications, it must be removed 
by drying the support before bound 
nucleic acids can be eluted.

In contrast, nucleic acids bound to 
MagPrep® Silica Magnetic Particles 
tolerate the use of a wide variety 
of aqueous wash buffers without 
being released. This eliminates 
toxic organic compounds and the 
time-consuming need to dry the 
support. Elution of bound nucleic 
acids is accomplished by any type 
of aqueous buffer with pH greater 
than 8.0. Any such buffer that 
is compatible with downstream 
applications may be used. 
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Physical properties of MagPrep® 
Silica Magnetic Particles:

• Average diameter:  
50-150 nm

• Ferrite:  
>95%

• Surface area:  
16-22 m²/mg (non-porous)

• Binding capacity:  
>10 µg DNA or RNA per mg

• Buffer:  
suspended in 50 mM MES buffer 
pH 5.5 + Proclin™ as preservativeFigure 8.  

Electron micrograph image showing 
the shape of MagPrep® Silica Magnetic 
Particles.

Product Pack Size (mL) Conc. (mg/mL) Cat. No.

MagPrep® Silica LS 1, 50, 500 50 1.01193

MagPrep® Silica MS 1, 50, 500 50 1.01644

MagPrep® Silica HS 1, 50 50 1.01899

Three variations of MagPrep® Silica Magnetic Particles are available for 
nucleic acid purification so that you can always select the best option for 
each and every protocol, downstream application and sample type:

• HS-type primarily binds to DNA

• LS-type binds strongly to RNA in addition to DNA

• MS-type represents an intermediate of LS and HS. Selectivity depends 
on binding and washing conditions as well as on the sample matrix.

Unique as they are, MagPrep® Silica 
Magnetic Particles not only bind 
nucleic acids27 but also bacteria, 
spores28 and eukaryotic cells. Under 
certain conditions, they also bind 
leukocytes from whole blood as well 
as prokaryotic cells from water or 
liquid growth media. Consequently, 
these particles can be used to 
concentrate organisms from large 
volumes of liquid samples.



Estapor® SuperParamagnetic Microspheres

For all your assays  
A full range of our products are available to  
accompany your Estapor® Microspheres

Estapor®

Microspheres

Dextran

Fluorescent
Dyes

Monoclonal
Antibodies

Polyclonal
Antibodies

Antigens

Peptides &
Oligos

Membranes

BSA

Blockers

PEG
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